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ABSTRACT 
SHU-SHI CHEN 
ASSESSMENT OF FALL RISK fN COMMUNITY-DWELLING OLDER 
PERSONS 
AUGUST20Il 
This three-study project was developed in collaboration with a local senior 
services agency to investigate fall risk in community-dwelling elders. 
The purpose of Study One was to investigate relationships among medication, 
dementia, and falls in community-dwelling elders with polypharmacy receiving home 
hea lthcare services from the agency. Medical information of 147 clients specifically their 
medication, diagnoses of dementia, and records of recent falls were obtained from 
c linical records. Chi-square tests were used to compare the use of psychotropic drugs 
between elders with and without dementia. A logistic regression was performed to test 
the hypothesis that psychotropic drugs and dementia predicted falls in this population. No 
significant differences were found in any type of psychotropic drug use between elders 
with and without dementia. Neither psychotropic drugs nor dementia pred icted falls in 
this population. 
The purpose of Study Two was to determine the psychometric properties of the 
agency's Fall Risk Screen ing Form (FRSF). Content validity was evaluated on the basis 
of re levance, clarity a nd ease of use, and completeness of each item on the FRSF, as rated 
VI 
by 5 experts usmg a content response form. Rater consistency was evaluated by 
percentage agreement between two raters using the FRSF to assess 5 clients' fall risk. In 
a retrospective study of 100 clients' records, an ordinal coefficient alpha was used to 
assess the FRSF's internal consistency, and a Spearman's correlation was used to 
examine convergent validity between the FRSF and the Fall Risk Assessment Form 
(FRAF). Results showed that it was reasonable to use the FRSF for fall risk assessment, 
but there is room for improvement. 
The purpose of Study Three was to gather information on the procedures of fall 
risk screening, which involves collaboration between agency components and outreach 
workers. A semi-structured interview was used to gather feedback from geriatric care 
workers on what was needed for universal fa ll risk screening. Results indicate that 
integrating 8 fall-ri sk categories to a universal form improves the completeness of the 
form used in different agency components. However, to increase the utility of the fall risk 
screening, integrating service plans with each screening procedure needs to be developed. 
vi i 
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BACKGROUND 
CHAPTER I 
INTRODUCTION 
The elderly population in the United States, aged 65 years and older, is projected 
to rise to 71 million by 2030, equaling 20% of the total population. One of the most 
serious problems faced by the elderly is the problem of falling. It is estimated that falls 
occur in 30-60% of the elderly population each year, and that 10-20% of these falls result 
in injury, hospita lization, and/or death. J.J The treatment of these fall-related injuries 
incurs a heavy social burden in terms of medical expenditures. The United States Center 
for Disease Control (CDC) reports that fall-related healthcare costs totaled $15 .I bi Ilion 
in 2002.4 This figure is to increase to $32.4 billion by 2020.5 
With the growth of the elderly population and fall-related healthcare costs, many 
healthcare professiona ls have focused increas ingly on the prevention of falls as a method 
of reducing medical costs and improving the quality oflife of their patients. In particular, 
the prevention of fall-related injuries through multi-factorial intervention strategies has 
the potential to provide significant benefit to the lives of the elderly.6-8 The success of 
these strategies depends heavily on reliable and valid methods to assess and mitigate the 
fall risk factors of individual elders. 
The problem of assessing fall risk is well studied, yet very challenging. Many fall 
risk factors have been identified, and many ri sk factor based interventions have been 
shown to reduce fal1s.9' 10 However, the quantity of risk factors, the interactions between 
risk factors, and the complications introduced by environment and behavior make 
accurate assessment of fall risk in community-dwelling older persons difficult. As an 
example, for active elders, fall risk tends to be related to mobility status, exposure to 
hazardous environments and risk-taking behavior.11 In contrast, for elderly receiving 
home healthcare, fall risk tends to be related to acute and chronic illness and associated , 
disability. 12 
To further investigate fall risk in community-dwelling elders, collaboration with a 
local senior services agency was developed. This agency is known for providing a wide 
range of services to elders, from a daytime activities center to home care. It is also known 
for its experience in dementia care, specifically. This project focused on three fall issues 
that were not on ly important to the agency, but the resolution of which also benefited fa ll 
risk prevention as a whole. 
The first issue concerned the current method of determining fall risk by fa ll 
history and whether the fall risk of the home health population of interest, especially the 
dementia population, was able to be identified through commonly used outcomes found 
in the Outcomes and Assessment Information Set (OASIS) documentation .13 The second 
issue concerned the lack of validation of a new instrument recently developed by the 
agency to enhance the recognition of fall risk in their home health clients. The last issue 
concerned the need for a common instrument that can be used by all the different serv ice 
components ofthis agency that would simplify reporting and encourage communication. 
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BRIEF LITERATURE REVIEW 
Assessment of the potential risk for falls should focus on determining the 
circumstances of previo us falls and on identifying risk factors. A Cochrane Review of 
assessment tools for fall risk, consisting of 23 tools tested in 14 studies, has documented 
sensitivity results ranging from 14 to 94%, specific ity results ranging from 38 to 100%, 
and re liability and validity results ranging from moderate to good .11 However, several fa ll 
risk assessment tools that have been published in the Literature focus on institutional 
settings with little attention to tools tested in communi ty settings .14-16 Other studies have 
inc luded community-dwelling elderly in their investigations but only focus on tools fo r 
the assessment of functio nal limitations in gait, s trength, and balance.17-25 Even though a 
fa ll risk assessment too l is available for utilization in homebound older adults, the scoring 
of the instrument is dichotomous, which fail s to detect varying levels offa l! risk.26 
Fa lls are considered to be multi-facto ria l, i.e., they are caused by a combination of 
intrins ic factors such as po lypharmacy, dementia, lower-extremity weakness, balance 
disorders, and visua l defi c its;27-31 and extrins ic factors such as environmental hazards, 
inadequate equipment, and activity-related events.32•33 Recently, widespread concerns 
have been raised a bout medication use and fa lls among the elderly,34 particularly 
. 27 35 po lypharmacy and specific types of medications such as psychotropic drugs. ' 
f I . I d. . 21 36-38 b t Polypharmacy has been defined as the use o mu ttp e me 1catwns, · u some 
d . h f . d 39-41 researchers have define Jt as t e use o excess1ve or unnecessary rugs. 
. f fi d. . 27 42 Th Polypharmacy is a lso defined as the concomttant use o over our me tcatJOns. ' e 
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use of psychotropics, including anxiolytic, antidepressant, sedative/hypnotic, and anti-
psychotic drugs, is associated with an increase in the risk of falls.43 A study on the 
comparison of fall rates among nursing home elders found that dementia is an 
independent risk factor for predicting falls. These elders with dementia were nearly twice 
as likely to fall as those without dementia. 33 In addition, the use of psychotropic drugs in 
elders with dementia is more common than in elders without dementia.34 
An epidemio logical study has identified that previous falls, urinary incontinence, 
and visual impairment are the strongest predictors for falls and recurrent falls.42 Elde rly 
who have prior histories of falls have higher chances of experienc ing another fall, and 
many of them fall repeatedly.44 Moreover, a prospective observational study has reported 
that history offalls and gait abnormalities are independent risk factors for falls in elderly 
outpatients.45 The association between urinary incontinence and falls has been examined 
among ambu latory women receiving long-term care. Results show that women who have 
urinary incontinence are three times more likely to fa ll than those without.46 Additionally, 
having visual impairments doubles the risk of falls.47 
PURPOSES 
The purposes of this investigation were: (1) to study a population that 
demonstrates polypharmacy, use of psychotropic drugs, dementia, and history of falls in 
community-dwelling elders receiving home hea lth services; (2) to determine the content 
validi ty, rater consistency, internal consistency, and convergent validity of a new fall risk 
instrument, the Fall Risk Screening Form (FRSF), developed by the collaborating agency; 
4 
and (3) to use focus groups to gather feedback on what is needed for a universal fall risk 
screening form. 
HYPOTHESES 
To investigate medication use, dementia and history of falls in community-
dwelling elders receiving home healthcare, it was hypothesized that: {1) psychotropic 
drugs would be used more often in elders with dementia than those without dementia; (2) 
use of psychotropic drugs and dementia would independently predict fall risk in the 
elders who had polypharmacy. 
To validate the FRSF, it was hypothesized that: (1) the FRSF would demonstrate 
high relevance, clarity and ease of use, and completeness of the items with a content 
validity index (CVJ) score equal to or larger than 0.8, as assessed by experts; (2) the 
FRSF would have at least 80% agreement on each item between two raters; (3) the FRSF 
would have high internal consistency with an ordinal coefficient alpha equal to or larger 
than 0.8; and (4) the FRSF would be highly correlated with another fall assessment tool, 
the Fall Risk Assessment Form (FRAF) embedded in the OASIS-based form, with a 
Spearman 's correlation equal to or larger than 0.75. 
METHODOLOGY 
For Study One and Study Two, we obtained a permiss ion letter from the 
administrator ofthe senior healthcare agency to access their clients ' records. The primary 
investigator (PI) transferred the clients' record data to an electronic file for analysis, with 
names encoded as numbers to protect the clients' identities. 
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Study One: Assessment of impact of medication use and dementia on fall risk in clients 
receiving home healthcare 
Medication information was obtained from 147 community-dwelling older 
persons who were prescribed fou r or more medications. The information on prescribed 
medication use including the name of the drug, dose, form and frequency was collected 
from medical records. Diagnoses were recorded from the physician 's medical reports. 
T he initial OASIS forms were reviewed regarding the elders ' demographics and history 
of falls. 
Descriptive statistics were used for the demographic data, the number of 
prescribed medications, use of psychotropic drugs, and fall history. Categorical variables 
were summarized by percentages, and continuous variables were summarized by means 
and standard deviatio ns for all variables. Chi-square tests were conducted to examine the 
differences in the use of psychotropic drugs in the two groups, those with and without 
dementia. A logistic regression was performed to test the hypothesis that use of 
psychotropic drugs and dementia predicted the fa ll risk in elders who had polypharmacy. 
Study Two: Assessment of the fall risk screening form - FRSF for elders at risk for fall s 
The FRSF that the local sen ior agency used for their home healthcare program 
was an assessment instrument designed for the clinical staffto evaluate the likeli hood of 
fa lls in community-dwelling older ad ults. T his screening form consists of seven fall risk 
sections, (i.e., fa ll hi story, medications, blood pressure, vision, elimination, mentation, 
and mobi li ty), and a total of eleven items, each item consisting of 2-4 levels. rn addition, 
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the scoring of four of the fa ll risk sections (vi sion, elimination, mentation, and mobility) 
is based on the OASIS data collected during the initial assessment. The tota l possible 
score over a ll items of the FRSF is 33. A total score < 5 is considered low risk, 6 - 12 is 
cons idered moderate risk, and > 12 is considered high risk. The max imum time needed 
fo r completing the assessment and recording of the FRSF is approximately 15 minutes. 
Five experts cons isting of 4 content experts and I lay expert were recruited to 
assess the content validity of the FRSF. They were selected by other experts in the field 
of geriatric fall risk and were contacted by the PI via email. The CVI was used to 
quanti fy the agreement on the relevance of FRSF items among the experts. The CVI was 
defined as a proportion of items given a score of 3 or 4 by the experts.48 Greater CVI 
indicates higher experts' agreement on the usefulness of the factors on the FRSF in 
screening for fa ll risk.48 To achieve the CVI value, the Pl totaled the number of items that 
were rated a 3 or 4 on the response fonn by the experts and divided that number by the 
total items which were scored. 
A prospective s tudy was conducted to assess the FRSF scoring agreement 
between two raters. A physical therapist of the agency and the PI separately scored 5 
home health clients for risk of falls using the FR SF. The target population was elders 
who were within 14 days of their discharge from a hospital, rehabilitation facility, skilled 
nursing home or other nursing home; or within 14 days of a medical or treatment regimen 
change. The percentage agreement was calculated to measure the degree of 
correspondence and agreement between the two raters. 
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Additiona lly, the FRSF scores of 1 00 older adults aged 65 or older, who received 
home healthcare services provided by the agency, were analyzed retrospectively to assess 
the instrument's internal consistency and convergent validity. These reviewed medical 
records were about elders who received home hea lth visits for various medical conditions 
' 
and the elders were assessed by either a nurse or a physical therapist, using the FRSF at 
their initial evaluation and prior to treatment intervention. Descriptive statistics were used 
for the demographic data, the total scores of the FRSF and the FRAF. Ordinal coefficient 
a lpha was used to assess the internal consistency of the FRSF that is formatted with four 
Likert response items. Final ly, the relationships between the FRSF and the FRAF were 
examined with a Spearman correlation. 
Study Three: Qualitative assessment of component-specific, fall-risk screening 
procedures ro create a fa ll risk screening from 
This third study was qualitative, using a semi-structured interview. The study 
population was 13 adult men and women of any race with an age range of 27-65 who 
worked for the following four components of the local senior agency: (1) Day Center, (2) 
Case Management, (3) Home Care, and (4) Outreach to Potential Clients. 
Participants were divided into three groups according to each individua l's 
available working schedule. Each participant attended only one group interview with a 
researcher who asked each group the same severa l questions. The questions posed by the 
researcher were designed to explore the group's opinions on the content and features an 
ideal fall risk screening form and the assoc iated screening procedures. The conversations 
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of all participants and the researcher during the interviews were recorded with a tape 
recorder and then were transcribed into a computer verbatim to preserve the language of 
the participants by the PI. In addition, field notes were used to record observations of the 
participants ' behaviors and reactions. The total time for each interview was about 1 to 2 
hours. 
Data collected in the interviews were described. The data analysis was inductive 
for the transcripts of interviews and field notes. The Pl read the transcripts of the three 
interviews and identified emerging themes from the interviews and then organized them 
into categories. To establish the reliability of the emerging themes identified from the 
interviews, triangulation was used. A third person who did not participate in the 
interviews also independently reviewed the transcripts to identify emerging themes. 
Moreover, the transcripts were reviewed by the researcher who participated in the 
interview to assure final agreement on the accuracy of themes and categories. These 
categories were then compared to the existing features of the local senior services 
agency's FRSF to determine what additional categories need to be added to a universal 
fall risk screening form to improve the completeness of the form used by different agency 
components. Moreover, service plans were integrated with the screening procedures to 
increase the utility of the fall risk screening. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
EPIDEMIOLOGY 
Incidence of Falls in Older Persons 
The population of older persons is increasing in the United States. In 1970, twenty 
mi llion people in the United States (U.S.) were over age 65. By 2000, this number had 
increased to 35 million , representing 12.4% of the U.S. population.49 By 2020, this 
number is projected to increase to sixty million, according to the U.S. Department of 
Health and Human Services (USDHHS). The growth rate of the elderly population is 
significantly higher than the overall U.S. population growth. Consequently, the 
percentage of the U.S . population over the age of 65 has tripled over the past century. 5° 
Falling is one of the major health problems faced by older persons, as the effects 
of advanced age are associated with an increased risk offalls.I.3.SJ-SJ F rom the age of 65, 
it is estimated that the chances of a fa ll increase by 4% per year of age. 54 A criterion-
based analysis including 14 studies found that approximately 30% of older persons over 
the age of 65 years fe ll a t least once a year, and 15% of them fell repeated ly. 3 Forty-five 
percent of older persons between ages 70 and 79 had fallen at least once, and 27% of 
the m fell three or more times. 51 The reported rate of falls averaged once every two years 
for those over 80 years, with many of these (61%) happening in the home.' A cohort 
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stud y reported that approximately 60% of adults over 90 years, Jiving m healthcare 
assisted housing or in the communjty, fell at least once a year. 52 
While the frequency of falls rose steadily with age, the incidence of falls varied 
by gender, although results seemed to be mixed in the literature. A study using a sample 
of elders living in the community in Canada showed that the percentage of falls was 
highest among the youngest (age 65-69) and oldest (age 80-92) women, 53.3% and 
54.9%, respectively. The fall rates were 24.9% for the youngest and 54.9% for the oldest 
men. ln general, women (33.5%) fell more often than men (21.7%).55 A separate study 
found that being female was a significant predictor (OR: 5.65; 95% CI: 2.61 -12.24) for 
fa lls among elders living in the community.56 Another study on Medicare recipients 
fo und that incidence of recurrent falls was more related to advanced age and being 
female.57 llowever, these resu lts are contradicted by an earlier study which reported that 
men receiving home care services in Canada were 1.31 times more likely to be at risk for 
a fall and 1.45 times more likely to be at risk for recurrent fall s than women.58 Other 
studies found no differences in the incidence of falls and recurrent falls between men and 
women.59•60 A longitudmal cohort study of Dutch community-dwelling elders over the 
age of65 showed that the incidence of recurrent falls was similar for women (24.9%) and 
men (24.4%) who were fo!Jowed prospectively for three years.44 
The indicated cause of fa iJs also varied between men and women. One study 
indicated that the reason men fell was mostly due to slips (38%), while the reason women 
fell was mostly due to trips (39%). In addition, men fe ll most often just outside the home 
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(46%), whereas women fell most often in the home (30%).60 Therefore, age, gender, type 
of care, and location a re potential confounding factors which may affect the risk of falls. 
This information sho uld be taken into consideration while studying predictors of falls in 
communi ty-dwelling elders. 
Table 2. 1 shows the results of various prospective cohort studies on fall incidence 
for e lders, age 60 and o lder, living in the community. These studies were published 
between 200 I and 2010, and span several different countries, including Australia, 
Belgium, Canada, C hina, England, France, Italy, Japan, the Netherlands, Norway, and the 
United States. The incidence of falls varied from 20% to 50%. 
L2 
Table 2.1. Fall Incidence in Different Countries 
Country 
Age Participants Fall incidence Fall within 
(years) (Total number) (%) months 
Australia 61 ~ 65 1,000 29% 12 
Belgium 56 ~ 60 263 33.5% 12 
Canada 62 > 65 868 31% 6 
China 63 ~ 65 1,517 19.3% 12 
England 64 ~ 65 510 25.3% 6 
France 65 ~ 65 1,618 21% 18-36 
Italy 66 Mean 77 5,570 35.9% 3 
Japan 67 ;;;;; 65 1,053 20.8% 12 
The Netherlands 42 ~ 65 1,285 33% 12 
Norway 68 ;;;;; 75 307 50.5% 12 
The United States 18 ~ 65 99 42.4% 12 
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Consequences of Falls 
Falls heavi ly impact the quality of life of elders, and they place a burden on 
healthcare providers and the families of e lders. A longitudinal study reported that fa lls in 
Amsterdam 's community-dwelling elders, ages 65 or older, resulted in physical injury 
(68.1 %), functional decline (35.3%), social ac tivity limitation (16.7%) and physical 
activ ity limitation ( 15.2%). Consequences of a fall included difficulties with climbing 
stairs, taking strolls, using public transportation, and visiting church and friends. A 
decline in functional or social activities after a fall was observed more often with 
. d" . 69 mc reased me 1cat•on use. 
Many other s tudies corroborated this result, with over 50% of fa lls leading to 
injury among elders living at home.51·55·70 ln a study of fall-related injuries, balance, 
fu nction, medication, illness and other hea lth status for women over age 75 living at 
ho me, falls resulted in 5 1% of elders experiencing fall-related injuries, 24% of elders 
experiencing serious injuries, and 13% experiencing upper or lower extremity and rib 
frac tures. The risk of serious fall re lated injury (OR: 2.2; 95% CJ: 1.2-4.3) and fracture 
(OR: 13.6; 95% Cl: 1.2-30.7) increased with the number of fa lls during the six month 
fo llow-up.70 Other studies reported that 10-25% of e lders required med ical help after 
falling,60•69 and 46% of elders sustained minor injuries such as bruises, sprain, and 
a brasions.71 Those suffe ring injuries caused by falls were older on average than those 
who fell but were not injured.60 
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The severity of fall-related injuries can lead to death. Falls accounted for the 
majority of deaths related to unintentional injuries, which were the fifth leading cause of 
death in older persons.72 In the U.S., 13% of the population over the age 65 years 
accounted for approximately 75% of deaths caused by falls.6 According to the Centers for 
Disease Control and Prevention (CDC) in 2005, 15,802 older people died in the U.S. as a 
result of injuries caused by a fa11.73 
The World Health Organization {WHO) identified fall-re lated injuries as the third 
leading cause of disabi lity.44 Each year, falls caused at least 10% of the elderly to have 
serious injuries such as fractures, joint dislocation, brain injury, and soft tissue injury 
requiring medical attention? ·71 Nearly one-third of elders who sustained fall-re lated 
injuries required help with activities of daily living as a result.74 Moreover, 50% of the 
elders who have repeated falls admit to restricting their activ ities to avoid falls.51 
According to the National Health Interview Survey, falls are the largest single cause of 
restricted activity days among older persons, accounting for I 8% of restricted days.72 
About I% of al l fa lls result in hip fractures, which are the most common injury 
requiring hospitalization in the elderly. A case control study for identifying risk factors 
for fractures due to fa ll s was carried out in Brazil. The researchers have reported that the 
femur (72%) was the most fractured bone fo llowed by the arm/forearm (I 9%) and 
vertebra (2.7%).75 Approximately one fifth of hip fracture patients lost functional ability 
and required long-term nursing care. 76 A study of l ,003 older persons age 60 or over 
receiving home care services in Canada reported that increased risk of hip fracture was 
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associated with falls (OR: 1.28; 95% CI: 1.12-1.46). 77 The same study also estimated that 
the mortality rate within one year after hip fracture was over 20%. An investigation of 
fall ri sk for patients with a recent fracture concluded that 1.8% of those patients suffered 
a new fracture within three months.78 In addition, elders who have recurrent fa lls are 
more likely (OR: 3.8%; 95% Cl: 2.3-6.1) to have a fall-related fracture than those who 
don' t have recurrent fall s.44 
Fal l-related injuries accounted for 40% of hospital admissions of o lder persons, 
and 50% of those hospitalized were discharged to nursing homes.79 Among elders who 
had previously fallen and had been admitted to an emergency department as a result, 
within one year after discharge from the hospital, 47.6% of them fell at least once and 
29. 1% of them fell two or more times.80 
In 2000, direct medical costs for fatal and non-fatal falls were 19.2 billion dollars. 
For people ages 65-74, and ages 85 and over, the medical costs for non-fatal faJis were 4 
billion and 7 billion, respectively. Medical expenditures were 2-3 times higher for women 
( 14 billion) than for men (5 billion).74 In 2005, fall-related injuries incurred $27 billion 
do llars in healthcare expenses.81 In 2006, fall-related injuries accounted for 6% of all 
medica l expenditures for o lder persons age 65 and over. 72 By 2020, fall -related healthcare 
costs are projected to reach $32.4 billion dollars in the U.S.5 
Even non-injurious fa lls cou ld cause psychological difficulties for the elderly,82 
including fear of falling, emotional trauma, loss of self-confidence in the ability to 
perform routine daily tasks, Joss of self efficacy, self-imposed activity restrictions, social 
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withdrawal, and depression.55 A cross-sectional study of 2,300 community-dwelling 
elders receiving home care services in Canada examined tbe factors associated with the 
restriction of activity caused by fear of falling. Results showed that 41% of elders limited 
their outdoor activi ties due to fear of experiencing another fall. Being female, having 
visual impairment, living alone, gait deficit, and previous falls significantly increased the 
incidence of fear offalling.83 
Despite the serious impact of falls on elders and the risk of recurrence, only 34% 
of elders receive fall evaluation and less than half (48%) of the elders reported talking to 
healthcare providers following a fall. 84•57 Both outreach and education on fall prevention 
measures are needed to prevent falls in older persons living in the community. 
DEFlNITION OF A FALL 
There are several defini tions of a fall event. A fall event was defined as a person 
land ing on the floor or a surface below knee level that was not caused by a severe blow, 
unconsciousness, paralysis or seizure.85·86 It was also defined as an unexpected event 
when the person fell to the ground from the same level or from an upper level, such as 
taking a fa ll on stairs and taking a fall onto a piece of furniture into account. 87 A fall was 
defined as an unintentional event that causes a person to come to rest on tbe floor or a 
I d I b . . h 44 88 lower leve an no onger eanng we1g t. · 
HOME HEALTHCARE 
Home healthcare agencies generally provide services to elderly people for a 
number of days after discharge from a hospital, rehabilita6on faci lity, skiJJed nursing home 
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or other nursing home; or after a medical or treatment regimen change. Fall prevention is 
critica l to elders receiving home healthcare and to the agency providing their care. For 
e lders participating in home healthcare, falls may result in mortality, morbidity, disability, 
and financial burden, and they may culminate in admission to a nurs ing home. For a local 
senior agency certified by the Centers for Medicare & Medicaid Services (CMS), fall 
prevention is one of Medicare's quality indicators, and it is an important part of 
contro lling medical costs.89 
The incidence of falls in elders receiving home health services varied in different 
studies. One study observed that patients aged 70 years and over who initiated home 
healthcare had a higher rate of falls (20.2%) within the first month after hospitalization 
than other di scharged patients (8.4%).90 It was concluded that elders receiving home 
hea lth services had greater risk of falling. A retrospective study examined risk factors for 
fa lls by reviewing 2,304 elders' assessment records (aged over 65 years) completed by 
home care professionals in Canada. Results showed that 27% of those elders fell at least 
once and I 0% of them fell more than twice. 58 The proportion of fall incidence was 
s imilar to the results (29%) of an Australian prospective study.61 E ven the incidence of 
recurrent falls among community-dwelling elders receiving home care services (11.4%) 
was in close agreement with the Canadian findings .62 A longitudinal study on elders age 
65 and over receiving home care services in Quebec reported a higher fall incidence 
(47%) and recurrent fa lls (27%). Among those who fell, 44.4% had injuries, 25.2% had 
acti vity limitation, and 5.6% were hospitalized.9 1 
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In general, elders receiving home healthcare shared the same risk factors for falls 
as other community-dwelling elders, including acute and chronic diseases, previous falls, 
medication use, visual impairment, urinary/bowel incontinence, cognitive impairment, 
mobility problems, and environmental hazards.92 A study comparing the risk factors 
among elders receiving home care services found that significant risk factors for falls 
include being male, impaired gait, home hazards, impaired cognition, having Parkinson's 
disease, and poor health status.58 Compared to elders in long-term care facilities, elders 
receiving home healthcare had simi lar risk factors including muscle weakness, gait 
abnormalities, and balance disorders.93 The difference is that elders receiving home 
healthcare live in their own homes, with less supervision in their living environment. 
A retrospective study reviewed data from the Outcomes and Assessment 
Information Set (OAS IS) in order to compare the characteristics of elders who fell while 
receiving home health services to the characteristics of elders who received the same 
services during the same time but did not fa ll. The details of the OASIS instrument are 
discussed in the next section. The study found that the profile for elders with falls include 
the following items: (l) experienced more falls during the three month period prior to 
receiv ing home health service, (2) took antipsychotic phenothiazines and tricyclic 
antidepressants, and (3) had comorbidities of neurological and cardiovascular 
. . 94 tmpatrment. 
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INSTRUMENTS 
Outcomes and Assessment Information Set (OASIS) 
OASIS is a group of data items organized into several categories, including socio-
demographic, health status, support system, behavioral status, functional status, 
environment and health services.95 Each category contains several measurement outcome 
(MO) items that include questions, answers, and rating scales. For example, in the 
functional status category, the transferring ability item, M0690, has a score from 0 to 5 
based on the prior and current status. OASIS plays a central role in programs to develop a 
patient-centered system of outcome measures and outcome improvement methods for 
home healthcare.96 It a lso serves as the basis for prospective payment to borne healthcare 
agencies participating in Medicare.97 As part of a comprehensive assessment for adult 
home care patients, these agencies are required to collect and submit OASIS data for 
patients at initial care, at recertification, when s ignificant changes in the patient' s 
d. . d d ' h 97 con 1t10n occur, an at tsc arge. 
As a consequence of the important role which OASIS plays in home healthcare, 
the psychometric properties of the OASIS have been widely reported in the literature, 
with mixed results. One such study concluded that OASfS items have substantial to 
excellent inter-rater reliability: a weighted kappa of 0.85 for vision impairment (M0390), 
1.00 for urinary incontinence (M0520), 0.73 for bowel incontinence (M0540), 0.63 for 
cognitive function (M0560), 0.79 for current transferring (M0690), and 0.87 for current 
ambulation (M0700) .98 
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However, a separate inter-rater reliability study which evaluated each patient with 
delayed (24-72 hours apart) and simultaneous OASIS assessments reported different 
results: 65% of the OASIS items have poor inter-rater reliability with delayed assessment 
and 29% of the 66 items have poor inter-rater reliability with simultaneous assessment. 
Moreover, the poor convergent validity was found comparing OASIS to the Centers for 
Medicare and Medicaid Services (CMS) 485 instrument. The inconsistencies between 
OASIS and CMS 485 suggested that the OASIS might not truly reflect the patient ' s 
condition.97 
More recently, a study of the sensitivity and responsiveness of the OASIS to the 
effects of home healthcare nursing interventions concluded that the OASIS was not 
responsive to clinicaiJy discernable changes in patient outcomes. OASIS did not show 
certain outcomes deemed important by home healthcare nurses in the care of cardiac 
patients at home, including the effects of medication, knowledge, and illness management 
behavior.99 
Fall Risk Assessment Form (FRAF) 
The FRAF which was derived from the OASIS-based form serves as a screening 
instrument covering several domains such as fall history, sensory, age, mentation, 
mobility, elimination, cardiovascular/respiratory disease, blood pressure, medications, 
a lcohol use, and environment. 13 It consists of a simple questionnaire with sixteen yes/no 
questions. Each yes answer is assigned a score of 5 except for the "history of falls in the 
past three months'·, which is assigned a score of 15. This weighting strategy for fall 
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history is similar to that used by the FRSF. The details of the FRSF instrument are 
described in the next section. The total possible score over all items of the FRAF is 90. 
The time for completing the recording of the FRAF is approximately I 0 minutes. 
Developmental History of the Fall Risk Screening Form (FRS F) 
FRSF was a modification of an existing fall risk assessment tool developed by 
Christiana Care Visiting Nurse Association (VNA) which was based on the Schmid Fall 
Risk Assessment Tool and OASIS.32 The Schmid tool was used in a study comparing the 
characteristics of I 02 in-patients who fell with those of another I 02 in-patients, matched by 
age and length of stay, but did not fall. The study concluded that mobility, mentation, 
elimination, prior fall history, and current medication had statistically significant 
differences between the two groups of patients. In the group of patients who had fallen, a 
higher percentage needed assistive devices for ambulation, had confusion, needed 
ass istance with toileting, experienced a previous fall, and took more anticonvulsants and 
hypnotic, tranquilizer, or psychotropic medications as compared with the group which had 
not fallen. 100 
In the development of the VNA tool, the Christiana Care Health System established 
a fall prevention team, which was made up of members practicing in acute care, long-term 
care, and home care settings. Representatives from these settings included nurses, physical 
and occupational therapists, a pharmacist, a physiatrist, and geriatricians. The team 
performed a 6-month record review of inpatients who had fallen, documented with the 
Schmid tool. They concluded that the Schmid tool had high inter-rater reliability in 
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inpatients100 but yielded many false-negatives in the home care elders.32 Consequently, the 
team determined that home care required a different assessment tool for accurate prediction 
of fall risk. 
In developing the VNA tool for home care, the Schmid categories including 
mobility, mentation, elimination, prior fall history, and current medication were 
incorporated, but responses were scored based on the OASIS items. According to the risk 
factors identified on the 6-month record review, OASIS items urinary incontinence 
(M0520), bowel incontinence (M0540), ability to dress lower body (M0660), current 
trans ferring (M0690), and current ambulation (M0700) were selected for the best 
measurement of patients' functional mobility. In addition, vision impairment (M0390) was 
also included because vision is important to safe mobility. The validity of the VNA tool 
was assessed by using a retrospective study. The records of20 patients who had fallen and 
28 patients who had not fallen were reviewed, yielding a tool sensitivity of 93% and a 
specificity of 72%. The development of Christiana Care VNA tool was completed in 
2003.32 
The FRSF has a content and scoring system very similar to the VNA fall risk 
assessment tool. The FRSF has seven fall risk sections, which are fall history, medications, 
blood pressure, vision, elimination, mentation, and mobi lity, and there are eleven items 
with each item consisting of2-4levels. Each level is assigned a score ofO, l , 2, or 3, based 
on the presence or absence and severity of a risk factor. The only exception is fall history 
which is heavily weighted; it is assigned a score of 13 if falls occurred during the last three 
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months or during the home health service. This is in contrast to the VNA fall risk 
assessment tool, which assigns a fall history score of I if falls occurred within 3 months 
before admission or the history offaJJs is unknown. 
CAUSES AND RISK FACTORS FOR FALLS 
Falls are a complex phenomenon resulting from interactions between multiple risk 
factors. both intrinsic (patient-related) and extrinsic ( environment-related).32•101 Prior 
studies on falls and fall r isk have identified several factors that could increase the risk of 
fa lling . . Intrinsic risk factors include advanced age, chronic diseases, medication use, 
muscle weakness, cognitive impairments, visual deficits, gait impairments, and balance 
d isorders. Extrinsic factors include environmental hazards or hazardous activities. 
Several of these facto rs are considered modifiable, e.g., use of medication, muscle 
weakness, and impairments in vision and gait2•33•42•102 
A prospective cohort study (n= l ,285) constructed a fall-risk model for the 
pred iction of falls and concluded that risk factors differ among community-dwelling 
o lder men and women. For women, previous fa lls and visual impairment were the 
strongest predictors for recurrent falls. For men, previous falls, visual impairment, 
urinary incontinence, functional limitations, and low level of physical activity were the 
strongest predictors for recurrent fa lls.42 
The high incidence of fa lls in the elderly can be attributed to a combination of a 
high prevalence of diseases and age-related physiological changes.72 Aging is associated 
with changes in visual and other sensory systems that slow down the person's ability to 
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explore the environment safely.6 1 Medical conditions associated with advanced age such 
as dementia, stroke, and Parkinson 's disease also increase the risk of fall s. 102 Ln addition, 
medications used to treat medical conditions can cause adverse effects including impaired 
alertness, unsteadiness, hypotension, and dizziness, which are also risk factors for 
fa lling. 103 Finally, age-related changes in muscle strength and postural control increase 
the risk of los ing balance and falling.29 
Studies on falls and fall risk used a variety of combinations of risk factors for 
assessing falls. Outcomes varied in number of falls, fallers, recurrent fallers, and fall 
related injuries. Twenty-four selected articles published from 2000 through 20 10 related 
to falls in the older persons living in the community were reviewed. These articles 
published data on the odds ratio (OR) of individual fall risk factors with a 95 percent 
confidence interval (95% CI). The higher value of OR indicated that the factor 
contributed independently to the risk of falling or experiencing a fall injury. 
All risk factors identified by the 24 studies are presented in Table 2.2. The risk 
factors from most to least commonly identified were: having a history of previous falls (9 
studies); balance impairment (8 studies); medication (6 studies); gait impairment (5 
studies) ; being female, visual impairment, and cognitive impairment (4 studies); muscle 
weakness, impaired functi onal status, urinary incontinence, and depression (3 studies); 
mobility limitation, fear of falling, environmental hazards, and foot problems (2 stud ies); 
and other factors such as hearing problems, arthritis, confusion, dizziness co-morbidi ty, 
postural hypotension, and advanced age. The ORs of these risk factors were 
25 
quantitatively reported, ranging from I. I 3 to 13 .80. An OR that is greater than I indicates 
grea te r chance of falling if the factor is present. Higher values of OR imply a greater risk 
of fa lling. 
Table 2.2. Risk Factors for Falling among Community-dwelling Elders 
Ris k factors References Number of Studies RangeofOR 
44. 65. 42, 70, 88, 9 1, I 04, I .24-1 3.80 
105, 106 9 Previous falls 
56, 18. 72, 104, 106, 22, 107. 1.83-5.97 
108 8 Balance disorder 
M edications 56. 61. 65, 42, 75, 105 6 
1.29-2.60 
Gait deficit 58, 66, 72, 109, 107 5 2.13-5.30 
Female 6 1, 56. 65, 18 4 
1.62-5.65 
Vi ual impairment 42, 72, 105,47 4 1.46-2.80 
Cognitive impairment 58, 70, 72, 75 4 J . 13-3.60 
Muscle weakness 44, 72, 104 3 I .74-4 .90 
Impaired functional status 44, 70, 72 3 1.70-3.00 
Urinary incontinence 42, 75, 110 3 1.60-3. 10 
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Table 2.2. (continued) 
Risk factors References Number of Studies Range of OR 
Depression 66, 89, 104 3 1.53-2.2 
Mobility limitation 72, 106 2 2.50-2.64 
Fear of fall ing 56, 44 2 1.40-3.25 
Environment hazards 58, 66 2 1.35-J .50 
Foot problems 66. 102 2 1.20-1.80 
Others 
Hearing problems 56 4.16 
Arthritis 70 3.80 
Low BMl 75 3.30 
Bowel Incontinence 89 2.68 
Parkinson's disease 58 2.47 
Confusion 
66 
2.38 
Dizziness 
44 
2.16 
Co-morbidity 89 1.95 
Postural hypotension 72 1.90 
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Table 2.2. (continued) 
Risk factors 
Others continued 
Living alone 
Advanced age 
Anxiety 
Ma le 
Back pain 
Health status 
O R: Odds ratio 
References Number of Studies Range of OR 
65 1.75 
88 1.70 
105 1.56 
61 1.54 
58 1.50 
58 1.35 
These findings can be compared to a prior review of 14 studi es, which found that 
cognitive impairment, ba lance and gait disorder, the use of seda tives and hypnotics, a 
hi story of stroke, advanced age and arthritis of the knee a re the most frequently 
mentioned risk factors in the articles.3 
The percentage of e lderly experiencing falls increased dramatically with the 
number o f risk factors, from 8% with no risk factors to 78% with four or more risk 
factors.102 A Dutch study found that elderly outpatients with recurrent falls had more risk 
factors (medi an: 4) tha n those did not have recurrent fa lls (median : 3).111 
Fall History 
History of previo us fa lls is the most common risk factor in Table 2.2, and it is the 
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item weighted most heavily in assessing fall risk by the FRSF and FRAF instruments 
previously described . Indeed, fall history is well-established as one of the important 
pred ictive vari ables for falls among both younger and older populations.51 ·68•105 The 
experience of having a fa ll was associated with more fa lls both indoors and outdoors .68 
E lders who have prior histories of falls had a higher risk of experienc ing another falt.91 
The odds of having multiple falls increased by 2.4 times for elders that had fallen more 
than three times in the previous year. 51 A prospective cohort study showed that history of 
two or more falls in the previous year was one of the main determinants for the prediction 
o f recurrent fa lls.104 A study of elderly home-dwell ing individua ls concluded that a 
hi story of current fa ll ing was an independent risk factor for subsequent falls. 105 A 
C hinese cohort study re ported that a previous history of fa ll s was an independent 
predictor for fa lls and recurrent falls.63 In a study of elderly women living at home, 
having experienced more than one fall was one of the strongest independent predictors 
for fall related fractures .70 
A study of elders li ving in the retirement community found that those who fell 
during the prior year were more than twice as likely to fall in the subsequent year. 
However, the same study also found that a combination of history of balance difficulty or 
d izziness, together w ith abnormal mobility exam, was a better predictor of future falls 
than fa ll history. Moreover, fall history combined with all of these other factors together 
di fferentiated those with falls from those without falls better than any single ri sk factor 
a lone. 106 
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Medications 
Polypharmacy, o r the use of a high number of medications, has been shown to be 
associated with risk of falling and hospital admission for community dwelling older 
27,11 2 . persons. Ln the lite rature, polypharmacy has been defined as (1) the use of multiple, 
. . 11 3 
excess1ve or unnecessary drugs, or more s imply (2) the use of at least a certain number 
of medications, ranging from 2 to 5.36 This current study defmes polypharmacy as the 
concomitant use of four or more medications. 27•42 
The incidence of polypharmacy has generally increased with age and time. 
Approximately one-third of community-dwelling persons in the United Kingdom over 74 
years of age used three o r more prescribed medications. 114 The proportion of people with 
po lypharmacy has inc reased to 60% among persons 75 years old in Denmark. 115 An 
epidemiologic study investigated the use of prescription medication and polypharmacy in 
Finland.36 Two cross-sectional surveys were carried out among community-dwell ing 
e lders aged 64 years and over, the first in 1990-91 , and the second in 1998-99. Results 
s howed that medication use were more common in the later survey, where 25% of the 
e lders used more than five medications, two-thirds of polypharmacy users were women, 
a nd the average of medication use was 6.8 for women over 84 years of age. A recent 
study of elderly outpatients found that those with a medication ri sk factor, i.e., using 
more than three medications, sedatives, psychoactives, antihypertensives, or diuretics, 
were more likely to have other fall-related risk factors as well (p=0.006). 111 
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Several studies in the literature have documented the association of polypharmacy 
with falls and fall risk. Among elders living the community, polypharmacy was a 
significant predictor (OR: 1.29; 95% CI: 1.08-1.55) for falls.56 In a Swedish study, the 
number of prescribed medications was higher among elders who had fallen (7.3) than 
those who did not fall (6.5).71 In a study of women with recent fractures, polypharmacy 
was identified as a predominant risk factor for faJJs.78 
A prospective cohort study examined the association between risk factors and 
fa lls in 7,983 people over the age of 55. Results revealed that polypharmacy was a 
s ignificant risk factor for falling after adjustments were made for a large number of 
comorb id conditions and di sab ility. The risk of falJing increased significantly with the 
number of drugs used per day.27 However, people with dementia or unknown mental state 
were excluded from this investigation. 
Cognitive Impairment and Dementia 
Older persons with cognitive impairment have a higher risk of falls than those 
without cognitive impa irment. 102 A cross-sectional survey used data obtained from the 
assessment and management of 15,051 community elders who were aged 75 years and 
o lder in the United Kingdom. The survey indicated the prevalence of cognitive 
impai rment among older fema les. Elders with cognitive impairment were more likely to 
have had two or more fa lls in the previous 6 months (OR: 1.40; 95% CI: 1.20- 1.70). 116 
Cognitive impairment bas also been linked to increased risk of recurrent falling (OR: 1.13; 
95% C l: 1.02-1.25).58 
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Cognitive impa irment is an important indicator of the early stage of dementia. 116 
Dementia is defined as a progress ive disease with general impairment of intellect, 
memory, and personality but without damage of consciousness. 117 Several studies have 
identified dementia as an important risk factor of falling among community-dwelling 
o lder persons, with 40% of those with dementia having experienced fall-related 
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2000 United States census, there are 4.5 million people with dementia.' 19 About 5% in 
people aged over 65 and 15% in those aged over 80 have dementia in the western 
countries.120 T he number of people with dementia is increasing rapidly worldwide; it 's 
expected to rise to 42 million worldwide by 2020. 121 
The treatment of dementia is often associated with the use of drugs which affect 
the central nervous system (CNS), such as antipsychotics, anxiolytics, antidepressants, 
antiparkinsonian medications, Alzheimer' disease medications, anticonvulsants, opioid 
analgesics and narcotics, and benzodiazepines.81 According to the data from the 2004 
National Nursing Home Survey (NNHS), approximately one-third of nursing home elders 
with dementia received antipsychotic medications. 119 Use of CNS-active drugs has been 
linked to increased risk of falls and fractures in older persons. In a retrospective study of 
e lders with dementia living in the community, 79% of them were prescribed at least one 
CNS-active medication, and within 45 days of receiving a prescription, the most frequent 
122 f . h d . drug-related problems were falls and fractures. Another study o persons Wit ement1a 
linked the use of psychotropic drugs to increased risk of falls and fractures. 123 A 
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Canadian study found that community-dwelling e lders taking narcotic, anti-convulsant or 
antidepressant medications were more likely to suffer from an injurious fa ll that required 
emergency department treatment, regardless of their age, gender, income, previous 
hospitalization and medica l cond ition. Among elders with dementia, 6% experienced an 
inj urious fa ll requiring a visit to the emergency department, and only 1% experienced a 
non-injurious fal l. 124 A systematic review of 17 prospective cohort studies concluded that 
multiple drugs, antidepressants and antj-anxiety drugs increased fall risk among elders 
with dementia living in nursing homes. 125 
The increase in fal l risk associated with dementia and the use of CNS-active 
medication cannot be attributed simply to an increase in drug use. A study of community-
dwelling older persons reported no significant differences between the number of 
prescription medications used by those cognitively impaired as compared to those 
cognitively intact. 126 Another study of community-dwell ing o lder persons reported that 
the average number of medications used by those with dementia as compared to those 
without dementia is 4.6 and 4.8, respectively.34 Elders with dementia took fewer 
cardiovascular or analgesic medications but more CNS medications than either 
cognitively impaired o r cognitively intact e lders. 126 A retrospective study conducting 
outpatient data analys is with veterans aged over 65 found that e lders with a healthcare 
encounter for a fall used more CNS medications than elders in the age and sex matched 
comparison group.81 A study of elders li ving in an residential care facility found that 
elders who used antidepressants were four times (OR: 4.66; 95% Cl : 1.23-1 7.59) more 
33 
li kely to have falls than those who did not. 127 Use of hypnotics or anxiolytics and use of 
antidepressants were associated with an increased risk of falling even after adjustment for 
chronic di sease status . 128 
Some studies have presented different results on polypharmacy and use of CNS-
active medications. A 2003 study of elderly women living in the community concluded 
that neither the number of medications nor any specific medication were independent risk 
factors for falls.68 A following study found the use of antihypertensive drugs but not the 
use of any other classes of drugs was significantly related to serious fall related injury. 70 
However, only focus ing on the female population may affect the external validity and 
reduce the generalizability of those studies. In a study of elders living in rural 
communities, use of prescription painkillers, tranquilizer medication, and high blood 
pressure medication was positively correlated with the probability of falling.54 However, 
data in the study were gathered via a telephone interview, so there may be a reca ll bias as 
respondents were asked to remember past events. In addition, the cause and effect 
relationships between prescribed medications and falls could not be established by the 
use of correlation. 
Visual Impairment 
A person's potential for interaction with the environment highly relies on his or 
her capacity to receive and respond to information obtained through the senses. 129 For the 
e lders who are visually impaired, the simple task of walking can become very difficult, 
because the visual neurological, vestibular, and musculoskeleta l systems are critical to 
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postural control. 13° Consequently, elders with visual impairments tend to walk slowly, 
have a short stride length, have a wide base of support, and spend more time in doubled 
s tance during walking. These gait characteristics are sim ilar to individuals who have 
fa llen. Moreover, individua ls with vision loss are more susceptible to reductions in 
strength of the lower extremities.131 
Many studies of elders' risk of falling have included measures of visual 
impa innent as a possible risk factor. In research studies, visual impairments including 
reduced visual acuity, impaired depth perception, visual field loss, and poor contrast 
sens itivity have been shown to be associated with falls.31·132 Elders with good vision in 
one eye and only moderate or poor vision in the other eye and those with moderate or 
poor vis ion in both eyes fall more often than those with normal sight. 132 Other researchers 
fo und that having poor vision in one eye and moderately good vision in the other doubles 
the risk of falls.47 
Researchers have shown that decreased visual acuity is a s ignificant predictor of 
. . . .d . . d 11 · ld 133 134 Eld falls, recurrent falls and IOJunous acc1 ents m community- we mg e ers. · ers 
with poor visual acuity were at higher risk of suffering recurrent falls.51 Poor depth 
perception was an important risk factor for hip fracture in white women.135 The risk of 
hip fracture increased by 40% in elders with poor visual acuity. 136 A population-based 
study showed that severe visual impairment significantly increased the risk of falling (OR: 
1.6 ; 95% CI: l.l-1 2.3) after adjustment for gender, age, body mass index, history of 
angina, heart attack, stroke, hypertension, diabetes, and self-rated health.47 In addition, 
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vision loss leading to chronic disease is associated with inactivity. Elders with visual 
impairment tend to have more health problems including lower bone density, depression, 
a nd diabetes than those without. 131 
Presbyopia (age-related farsightedness), cataracts, and glaucoma can be 
impediments to effective communication, especially for elders with dementia .129 In 
addition, e lders with Alzheimer's disease and dementia with Lewy bodies walked with 
incongruent visual information, which may have increased their postural sway or 
instability because of their executive dysfunction .137 A study of visual abilities and fall 
risk found that elders with dementia with a lower Visual Spatial Score (VSS of 5 or lower) 
were three times more likely to have fallen than elders with a high VSS (9 or higher).138 
Urinary/Bowel Incontinence 
Urinary incontinence is a widespread condition in elderly people. It affects 1 5-
30% of elders living in the community and more than half of those living in nursing 
homes in the United States. 139•140 The aging process can alter bladder function, and it can 
make getting to toi let in a timely manner difficult. Menopause and obesity may cause 
hypertrophic smooth muscle and fibrosis of the bladder, and reduced muscle tone in the 
internal and external sphincters and pelvic floor muscles. Consequently, older women are 
twice as likely to develop urinary incontinence as men.139 
Urinary incontinence is classified as urge, stress, functional, overflow, and 
mixed. 139 It can cause urinary tract infections or pressure sores; it can lower the quality of 
life, or cause depression or social withdrawa1. 139•140 Additionally, urinary incontinence 
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may lead to a higher risk of falling as the sense of urgency to avoid incontinence induces 
a rush to the bathroom. 141 •142 
The relationship between urinary incontinence and falls has been documented in 
prospective studies. A cross-sectional study examined the relationship between urinary 
incontinence and falls in older Australian women above 75 years of age by 
questionnaire. 11 0 Researchers have concluded that urge-related urinary incontinence was 
more common among older women who had fa!Jen (46.5%) than those who did not fa ll 
(30.8%). Moreover, urge urinary incontinence (OR: 1.76; 95% CI: 1.29-2.41) was one of 
the independent risk factors for falling among the elderly women after adjusting for age, 
CNS drugs, and cardiovascular drugs. The risk of falls and fractures increases in women 
with weekly or more frequent urge urinary incontinence.142 A case-controlled study in 
hospitalized patients found that urinary or stool incontinence was significantly associated 
with an increased risk of falling (OR: 2.3; 95% CI: 0.99-5.6).143 Furthermore, a study in 
home healthcare e lders has shown that bowel incontinence was one of the predicting 
facto rs for adverse falls. 89 
Mobility Impairment 
An expert panel on falls prevention po inted to muscle weakness, gait deficits and 
ba lance deficits as risk factors for falls in the elderly.6 Impaired mobility, as measured by 
impa irments in balance and gait, was shown to be associated with falls?9 Approximately 
10-25% of all fa lls have been attributed to poor balance and gait deficits.144 An 
Australian study investigated factors for occasional and multiple falls among 1,000 elders 
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aged 65 years and older living at home. Mobility impairment was found to be one of the 
independent predictors for multiple falls. Loss of balance was the most frequently self-
reported reason for falling in elders.61 
Balance is a complex skill that is based on the interaction of dynamic 
sensorimotor processes and is dependent on the goal of the movement task as well as the 
environmental context. 145 The ability to control balance involves using strategies to 
stabilize the body's center of gravity over its base of support during quiet standing or 
active movement i.e., static or dynamic balance. 146 The functional base of support 
declines about 16% per decade beyond age 60. Forward and backward leaning abilities 
also decline significantly after age 60, as that population on average retains only 66% of 
the forward leaning ability and 34% of the backward leaning ability of those under age 
60. 147 A prospective study of the elders in the Netherlands found that mediolateral sway 
with eyes open was the strongest associated factor with recurrent falling in older persons 
after adj usting for age, sex, physical activity, fear of falling and depression. 107 
Physical strength is required to maintain and control the balance while shifting the 
body' s center of gravity, especially in the lower extremities. Hip extensors, knee 
extensors and fl exors, and ankle plantar flexors play a major role for controlling the limit 
of stability in the anterior-posterior direction .148 impairment in the muscle strength of the 
lower extremities had been shown to negatively affect balance. 145 A study of community-
dwelling o lder persons indicated that there was a significant relationship (Pearson r= -
29 d . 0.37) between decreased lower extremity strength and balance. fn a stu y comparmg 
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the neuromuscular performance of older women, those who fell bad lower muscle 
strength scores in dorsiflexion (OF) and plantartlexion (PF), as well as 19% lower peak 
torque and 29% longer motor time in lower-extremity muscle groups than those who did 
no t fall. The OF and PF muscles are important for maintaining balance and for 
performing the walking gait. In addition, those who fell also reported arthritis and chronic 
pain in the legs more often than those who did not. 149 
Impaired gait was a lso found to be associated with an increased risk of falls (OR: 
2.5; 95% Cl: 2.05-3.07) and recurrent falls (OR: 2.8; 95% CI: 2.01-3.89) among elders 
receiving home care.58 A retrospective study on risk factors for falls among 5,570 older 
Ita lian s receiving home care concluded that gait problems (OR: 2.13; 95% CI: 1.81-2.5 1) 
doubled their risk of falls.66 
Environmental Hazards 
The presence of environmental hazards is an important consideration in the 
prevention of falls. Hazards such as poor lighting, uneven floor surface, and lack of grab 
bars in the bathroom may increase risk of fall s.66 A summary of 12 retrospective studies 
reported that environment-related factors were the most frequently cited (mean 31 %) 
cause of falls among elders living in a variety of settings. 72 Another study investigated 
the risk factors for falls among elders receiving home care services by using data from an 
assessment completed by healthcare providers in Canada. Environmental hazards 
accounted for 12% of all risk variables and independently predicted falls and recurrent 
falls .58 A later srudy found that number of home hazards was one of the significant 
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predictors of falls in ho me care setting.91 A study comparing the predisposing factors for 
the occasional and recurrent falls in older Australians living at home found that two-
thirds of the most serious recurrent falls occurred at home and more of these falls 
occurred outdoors than indoors.61 
T he risk of fa lling from environmenta l hazards can be reduced through 
interventions that modi fY the environment. One study assessed the efficacy and cost 
effecti veness of a home safety program and a home exercise program, which were 
des igned to reduce fa lls in persons aged 75 or o lder with severe visual impairment in 
New Zealand. Elders receiving the home safety program had 41 % percent fewer falls 
than those who did no t. In contrast, elders receiving the home exerc ise program had 15% 
more fa lls than those w ho did not. As a result, it was concluded that the home safety 
f.. . h h h . 150 program was more cost e 1eCt1ve t an t e orne exerc1se program. 
T he predictive validity and responsiveness of a Home Falls and Accidents 
Screen ing Tool (HOME FAST) were evaluated among 727 Austra lians aged 70 years and 
over living in the community. Home hazards were assessed using the HOME FAST to 
establish a baseline and were assessed again in a 3-year follow-up. Results showed that 
fa lls were signifi cantly re lated to the baseline HOME FAST score (OR: 1.01). Moreover, 
52 .5% of the participants had improvement in their HOME FAST scores at the final 
fo llow-up. 88 
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ASSESSMENT TOOLS FOR FALL RISK 
The guidelines for the prevention of falls in older persons recommended that 
effective interventions should be focused on the people who are at higher risk for fa1Js. 6 
Elders receiving home healthcare from acute illness or treatment changes may go through 
a period of high trans ient risk with mobility difficulties and cognitive impairment. What 
distinguishes home healthcare from hospital settings and long-term care facilities is living 
in an open, less controlled environment. Home healthcare services may involve an 
inherent risk of falls because elders are encouraged to reestablish their functional 
independence. 
The first step in preventing fa lls is the accurate identification of those elders at 
risk of falling, so that appropriate measures can be taken in response. A reliable and valid 
assessment tool is an indispens.ible instrument for healthcare providers to identify at risk 
elders and to guide intervention strategies to target specific fall-risk factors. Numerous 
c linical screening instruments for identifying older persons at high risk of falling have 
been proposed in studies, ranging from self report, single-task performance tests to 
multiple-task performance measures.20•21 •80 These instruments can be classified as two 
types: functional mobility assessments (FMA) and multi-factorial assessment tools 
(MAT). Although the assessment tools have been tested for validation in many published 
studies, there is no strong evidence that any specific screening tool is effective in diverse 
settings. 11 
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Identifying elders receiving home healthcare who are at high risk of falls is a 
complex task, and fall risk assessment tools developed for acute hospital settings often 
c annot be used for the home healthcare population. The focus of this review was on fall 
ri sk assessment tools administered by a wide variety of healthcare providers and settings 
in the past 1.0 years. 
Functional Mobility Assessment (FMA) 
The main focus of FMA is the assessment of task performance that relates to 
fu nctional or physiological domains including balance, gait and muscle strength. This 
type of tool is used in outpatient or acute care settings by physical therapists or 
phys ic ians. 11 A Mobility Interaction Fall (MIF) chart has been developed by Swedish 
researchers for the identification of elders over 65 years of age living in residential care 
w ho are at high risk of falling. The MIF chart is used by physical therapists to evaluate 
e lders' walking behavio rs including "Stops walking when talking" and tbe ''different 
T imed Up and Go" (difiTUG). The diffTUG was the combination of the "Timed Up and 
Go' (TUG) and a second task that was to carry a tumbler containing 0.5dl of water. 
E lde rs who had difficulties in walking and talking simultaneously or had a difffUG of 
m o re than 4.5 seconds were indicated as having a high risk of falling. The positive 
predicative value (PPV) and the negative predictive value (NPY) for the MIF chart in 
distinguishing elders with high and low risk of falling were 78% and 88%, respectively. 
151 T h e test-retest scores ofthe MlF showed 80% agreement between raters. 
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The validity of the Tinetti balance scale for predicting falls among 225 elders 
living at home during a one year follow-up was assessed in a prospective study?4 The 
Tinetti balance scale had outcomes of 70% for sensitivity and 53% for specificity with a 
cut-off score of 36 or less. However, there were elders who fell with high scores on the 
test scores (37-40 out of 40). To explain this outcome, it was conjectured that some 
important fall-related risk factors such as vision and environment were not included in 
the test. As a result, this test may be useful for screening elders at risk of falling but not 
for preventive interventions. 
Another study examined the prediction of falls using five balance tests combined 
with health factors (number of medications, dizziness, and vis ion) and demographic 
factors (fall history, use of assistive device, physical activity level , sex, and age) among 
community-dwelling elders who were independent. However, results showed poor ability 
to predict falls fTom these combined balance tests and health factors. Researchers 
conjectured that new assessment tools might be necessary for active community-dwelling 
e lders. 18 
A prospective study used nine physical performance measures wbkb were floor 
transfer, 5-step test, tandem stance, Performance-Oriented Assessment of Mobility-
Balance subscale (POAM-B), functional reach (FR), 5-min walk, the penny pick-up, turn, 
and 50-ft walk to predict falls among community-dwelling elders aged 60 years and older. 
Results of a discriminant-function analysis revealed that using an equation which 
combined the floor transfer and the 50-ft walk correctly predicted falls in 95.5% of 
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elders.20 A prospective study of community-dwelling older Taiwanese compared the 
psychometric properties of the TUG, one-leg stand (OLS), FR, and Tinetti balance (TB) 
measures. The four balance measures had excellent test-retest reliability with the 
intraclass correlation coefficient (lCC) scores ranging from 0.93 to 0.99 and they had 
excellent discriminant validity with area under the receiver operating characteristic (ROC) 
c urve ranging from 0.50 to 0.63. However, the effect size for each balance measure was 
small ; 0.12 for the TUG, 0.10 for the OLG, 0.04 for the FR, and 0.19 for the TB.152 
A cohort study used numerous domains including gender, medication, 
psychological assessment, postural control, sensory testing, and physical assessment for 
the prediction of recurrent falls among elders. Results of a logistic regression showed that 
the combination of measuring handgrip strength and physical performance which 
screened for balance, endurance, mobility, and coordination deficits was the best 
predictive model for recurrent falls among elders living in the community for a follow-up 
period of one year. 56 Tiedemann et al. 153 examined the comparative ability and clinical 
utility of eight mobility tests which were the sit-to-stand test with one (STS-1) and five 
(STS-5) repetitions, the pick-up-weight test, the half-turn test, the alternate-step test 
(AST), the six-meter-walk test (SMWT) and stair ascent and descent tasks for predicting 
multiple falls in community-dwelling elders. Researchers concluded that elders with 
multiple falls performed significantly worse in the STS-5, the AST, the half-turn test, the 
SMWT and the stair-descent test. The risk of multiple falls also increased in elders who 
had poor performances in two of those mobility tests. However, those tests demonstrated 
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a wide variety of sens itiv ity ranging from ll-78% and specificity ranging from 20-93% 
in identifying elders at risk of multiple falls. 
Multiple-factorial Assessment Tools (MAT) 
A multi-factoria l fall risk assessment which includes various factors of falls such 
as fall hi story, phys io logical status, sensory deficits, medication use, mental status, 
elimination, and mobility function is an essential component of effective intervention to 
prevent falls.8 The assessment tool usually consists of a scoring system designed to 
re flect the cumulative effect of present risk factors to identify those elders at risk for falls. 
In the "Gold Standard Criteria" for Quality of Risk Assessment Tools, prospective 
validation, used sensitivity and specificity analyses, with good face validity and inter-
rater re li ability, tested in various populations, and easily used by healthcare providers are 
the characteristics of a high-quality risk-assessment tooJ. 154 A systematic review of 39 
papers on fall risk assessm ent tools used for hospital ized patients concluded that while 
assessment tools have been characterized for sensitivity and specificity, they would need 
to be tested in d ifferent geriatric settings. 16 
St. Thomas Risk Assessment Tool in Falling Elderly Inpatients (STRATIFY) has 
been assessed in different settings and countries. This tool was originally developed for 
predicting falls among elderly hospital in-patients in the United Kingdom.155 T he 
STRATIFY tool is comprised of five sections that were found to be significant predictors 
for falling. They were fall history, mental impa irment (confusion, disorientation or 
agitation), visual deficits, di fficulties in transfers and mobility. Following the initial 
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development and testing, the instrument was used to predict patients who were likely to 
fall and be injured in rehabilitation in Canada. The predictive validity of the STRA TJFY 
too l had a low specifi city in predicting those who would fall (47%) and those who would 
fall and injure themselves ( 45%), with a cut-off score of2 out of 5 . 156 In a later study, the 
STRATIFY tool was tested for predicting the chance of falling in 620 older in-patients 
during a 6-month period. The scorin g system of STRATIFY was modified by weighing 
each single section score with beta coefficients from a multivariate logistic regression 
mode l. The modified STRATIFY tool had good inter-rater reliability (ICC=O. 78), high 
sensitivity (9 1.2%), and moderate specific ity (60.2%) with a cut-off score of 9 out of 30. 
However, the mode l of the TCC was not reported. From the results of the multivariate 
logistical regression, mental status was the most significant predictor (OR: 4.06; 95% CI: 
1.8 1-9.16). Visual impa irment (p=0.82) was the only non-significant predictor in the 
model. 157 
Two risk assessment tools (fall risk assessment tools 1 & 2) were compared to 
nurses' clinical j udgment for in predicting falls among hospitalized patients (age range 
4 1-98; mean age=85) in Australia. The two assessment tools consisted of the following 
domains : fall hi story, mental status, medica tion, elimination, and mobi lity. Both 
assessment tools and nurses ' clinical judgments had positive predictive values for falls, 
but poor specificity meant that many patients who did not fall were identified as at high 
risk for falls . Jt was conjectured that all three methods were not accurate for predicting 
ffi f . . . 158 fa lls because the study could not control for the e ects o prevention mtervent10ns. 
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The Morse Fall Scale (MFS) covered SIX sections: fall history, secondary 
diagnosis, ambulation aids, gait, intravenous therapy, and mental status. Validation of 
MFS has been performed in various clinical settings and cross countries_l 59-161 In Hong 
Kong, MFS has been assessed for its reliability and validity in predicting falls in 
rehabilitation hospitalized patients, ages 17-100. The patients were evaluated for risk of 
falling using the MFS on admission and after changed medical conditions. For the 
reliability test, the scale demonstrated an excellent inter-rater reliability (ICC=0.98) but a 
low internal consistency (Cronbach's alpha=0.26) and a low to moderate item-total 
correlation (r=OJ0-0.56). The type of ICC was not reported . For its predictive validity, 
the scale had a low sensitivity (31%) and a high specificity (83%) at a cut-off score of 45. 
Ex perts reviewed the content of the MFS for of relevance and representativeness of the 
items. but the degree of experts ' agreement of the MFS was not reported. 160 
In Australia, a study was conducted to test the ability of predicting fall s of the 
MSF among hospita lized patients, ages 38-102. The MFS had a sensitivity of 83%, a low 
specificity of 29%, and a low PPV of 18% with a cut-off score of 45. The study 
concluded that the validity of the MSF was still questionable when used in hospital 
settings. 161 In Singapore, a study compared the reliability and validity of the MFS and 
STRATIFY to a third tool, the Hendrich JI Fal l Risk Model (HFRM), in identification of 
inpatients at high risk for fa lls. The HFRM includes seven items: mental status 
(cognition/disorientation/impulsive), depression, elimination, dizziness, gender (male), 
medication (use of anti-epileptics or benzodiazepines), transferring (standing up from a 
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chair). Finding revealed that all three tools had good inter-rater reliability; the HFRM 
with a cut-off score of 5 had a sensitivity and specificity of 70% and 61.5%, respectively. 
Jn contrast, MFS had poor specificity (48.3%) at a cut-off score of 25 and STRATIFY 
had poor sensitivity (25%) at a cut-off score of 3. 159 A comparison of STRATIFY, MFS, 
and HRM as reported by various studies is shown in Table 2.3. 
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Table 2.3. Summary of Fall Risk Assessment Tools Tested in Hospital Settings 
Cut-ofT 
Authors Tool Reliability Sensitivity Specificity ppy NPY 
score 
Coker ct al. STRATIFY NR 65.8% 46.7% 29.9% 79.8% 2 out 
of5 
Kim et al. STRATIFY 0.80 55.0% 75.3% 2.4% 99.3% 
2 out 
of5 
Kim e t al. TRATIFY 0.80 25.0% 91.1% 3.0% 99.1% 
3 out 
of5 
Papaioannou STRATIFY 0.78 91.2% 60.2% 60.2% 91.2% 
9 out 
et al. of30 
Chow et al. MFS 0.98 3 1.0% 83.0% NR NR 
45 out 
of l25 
o·conncll MFS NR 83.0% 29.0% 18.0% NR 
45 out 
ofl25 
Kimetal. MFS 0.80 88.3% 48.3% 1.9% 99.7% 
25 out 
of l25 
Kim ctal. MFS 0.80 55.0% 91.2% 6.4% 99.5% 
51 out 
of l25 
2.0% 99.5% 
5 out 
Kim ctal. IIFRM 0.80 70.0% 61.5% of7 
PPV : Positive predictive value 
NPV: Negative predictive value 
STRATIFY: St. Thomas Risk Assessment Tool in Falling Elderly Inpatients 
MFS : Morse Fall Scale 
H FRM: Hendrich II Fall Risk Model 
NR: Not reported 
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A large cohort study of 1,285 community-dwelling elders in Netherlands found 
that previous falls, visual impairment, urinary incontinence and functional limitation were 
the most significant predictors in the model for recurrent falls.42 A Fall Risk Assessment 
(FRA) tool consisting of 16 fall-ri sk items has been developed to assess homebound 
elders who are at risk for falls. The score of eight items on the FRA was based on the 
OAS IS data collected during the initial assessment. The FRA tool demonstrated good 
internal consistency with Kuder-Richardson (KR)-20 of 0.98, moderate criterion-related 
validity (r= -0.74) while compared with the Performance-Oriented Mobility Assessment 
(POMA), good intra-rater reliability (ICCJ,1=0.83), and moderate to high percentage 
agreement between raters (range from 77.78-94.74%). Two fall-risk items that had less 
than 80% agreement: decreased independence in transfers and decreased balance.26 Even 
though the FRA tool is available for utilization in homebound older adults, the scoring of 
the instrument is dichotomous, which fails to detect varying levels of fall risk. 
A fall Risk for Older People in the Community assessment too l (FROP-Com) has 
been developed to identify high ri sk of falling during one year fo llow-up in elders who 
presented to an emergency department because of falls. 80 The FROP-Com consisted of 13 
fa ll-related risk factors in 26 questions which were scored with ordinal (0-3) or 
dichotomous. The concurrent validity and predictive accuracy of the FROP-Com were 
examined and compared to the TUG and FR. For the concurrent validity, the FROP-Com 
had moderate correlation with the TUG (p=0.62) and FR (r=0.50). For the predictive 
accuracy, the area under the ROC curve (AUC) was calcu lated. The FROP-Com 
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(AUC=0.68) had better ability for the prediction of falls than the TUG (AUC=0.63) and 
FR (AUC=0.60). In addition, the FROP-Com demonstrated high inter-rater reliability 
(ICC=0.81) and moderate predictive validity with acceptable sensitivity (71.3%) and 
specificity (56. 1%). 
Furthermore, an abbreviated FROP-Com screening tool was developed using a 
combination of three factors from the full FROP-Com assessment tool: number of falls in 
the past 12 months, observation of balance, and assistance required to perform domestic 
ADLs. 162 Each factor was assigned a score from 0 to 3, for a total score of 9. For 
predictive validity, the abbreviated FROP-Com had sensitivity of 80.49% and specificity 
of 49.44% at a cut-off score of 3. For inter-rater reliability, the JCC for the abbreviated 
FROP-Com was 0.89. All participants in those studies were community-dwelling older 
people presenting to an emergency department after falling, so the external validi ty was 
limited to populations with similar high fall risk profiles. 
Ln the Netherlands, another study targeted elderly outpatients visiting an 
e mergency department after falls to identify risk factors for recurrent falls with a newly 
developed self-assessment instrument, CAREF ALL Triage Instrument (CTI), a self -
administered questionna ire. 111 Six risk factors included in the CTI, i.e., balance and 
mo bility, fear of falling, orthostatic hypotension mood, osteoporosis, and impaired vision 
were correlated with recurrent falls . Test-retest re i iability was poor for fear of falling; fair 
for orthostatic hypotens ion, impaired vision, and urinary incontinence; moderate for 
balance, mobili ty, and mood; and substantial for medication and osteoporosis. Clinical 
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validity was assessed with the agreement between the CTI and the Fall Prevention Clinic 
(FPC) ranging from fair to substantial. 
A Fall Risk Assessment Tool (FRAT) was developed based on a review of 9 
prospective cohort studies for predicting falls in primary care in England. After analysis 
with logistic regression for each study, five risk factors were selected for inclusion in the 
FRAT: history of previous falls, taking more than four medications, a diagnosis of 
Parkinson's disease or stroke, impaired balance, and inability to stand up from a chair 
without using arms. The predictive validity of the FRAT was tested by a mail-in 
questionnaire survey to 345 elders living in the community followed for six months. The 
FRAT had sensitivity of 42%, specificity of 92%, PPV of 57%, and NPV of 86% while 
three or more risk factors were present.64 
ln Japan, another cohort study including I ,053 community-dwelling elders was 
conducted to assess a 21-item Fall Risk Index (FR1) for the prediction of falls during a 
o ne year fo llow-up.67 The FRI had moderate predictive value with sensitivity of 67.7%, 
specificity of 76.4%, PPV of 42.9%, and NPV of 89.8% at a cutoff score of 9 out of l 0. 
However, the rating system of each of the 21 open-ended questions on the FRJ was no t 
defined clearly in the paper. 
More recently, a prospective study evaluated clinimetric properties of four fall 
risk assessment tools in the detection of the risk of falls in elders receiving residential 
aged care in Australia. 163 The clinimetric properties included inter-rater agreement, test-
retest agreement, and predictive, evaluative, and discriminate validity. The inter-rater 
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agreement of the four too ls was variable with a k between 0.21 to 0.84, and test-retest 
agreement was moderate, with k> 0.68. The sensitivity and specificity ranged from 0.52 
to 0.80 and 0.32 to 0.80, respectively, and none of the four tools had high predictive 
accuracy. However, over half(43-66%) of the items on all tools were not fall-related ri sk 
factors. Therefore, the sum of the overall risk scores was not an appropriate method for 
representing the levels of fall risk as items were not generally measuring one construct. 
A cohort study examined the predictive validity of fall risk screening tools among 
l ,946 elders who were and were not able to stand without assistance living in residential 
aged facilities in Australia.164 Stepwise logistic regression was used to analyze the results. 
For those who could stand independently, four risk factors were identified as significant 
predictors: resident of a nurs ing home, impaired balance, a history of fall s in the past year, 
and urinary incontinence. This model had the sensitivity of 57% and specificity of 73% 
for predicting faJJ s. In addition, the likelihood of having a fall was more than three times 
higher (OR: 3.55; 95% CI: 1.87-6.75) for elders who could stand without assistance but 
had poor balance. For elders who could not stand independently, three risk factors were 
identified as significant predictors: resident of a hostel, previous fall in past year, and 
us ing more than 9 medications. This model had the sensitivity of 87% and specificity of 
29% for predicting fall s . In addition, the likelihood of having a fall was two times higher 
(OR: 2.09; 95% CJ: l .J 3-3.85) when any one of these risk factors was present. 
Based on this review of the literature, some instruments have demonstrated 
potential to serve as screening tools to identify elders at risk for fall s. However, each 
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instrument has demonstrated weakness in reliability and validity, in its scoring system, or 
in the scope of its target population. Some instruments, such as the FRAT and FRI, have 
not been validated for reliability. For other instruments, such as the CTI, where reliab ility 
has been assessed, the reliability varied from poor to substantial. Some instruments 
showed weaknesses in the scoring system: the scoring system of the FRl was not defined 
c learly, and the scoring system of the FRA could not capture different levels of fall risk. 
Finally, each instrument was targeted for a specific population. FROP-Com and CTI 
ta rgeted elders who need emergency care. MFS, STRATJFY, HFRM & FRAT targeted 
hospitalized patients. F.RJ targeted the most general elderly population, which normally 
li ves in the community. T he choice of population is significant because the results of 
s tudies reviewed in this chapter have shown that the characteristics of a population 
corre late with actual fall risk. 
A recent systematic review of the accuracy of screening instruments has 
concluded that no single screening test can be recommended for routine cl inical use and 
no strong evidence exists that any one screening tool is adequate for predicting falls .165 
Table 2.4 contains a comparison of the various fall risk assessment tools and the risk 
factors which they cover. A few risk factors are common among a ll the tools, such as fall 
history, mentation and mobility, but there are substantial differences in the selection of 
risk factors to include with each tool. Much work still needs to be done to characterize 
and improve upon the tools needed to identify community-dwelling older persons 
receiving home healthcare that are at risk for falls. 
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V'l 
V'l 
Table 2A. Comparisons of Fall Assessment Tools by Risk Factors 
Assessment VNA FRSF FRAF STRATIFY MFS HFRM 
tools/ risk 
factors 
Fall history 
../ ../ ../ ../ ../ 
Medication 
./ ./ ./ ./ 
Blood pressure 
./ ./ ./ 
Vision 
./ ./ ./ ./ 
Elimination 
../ ../ ../ ../ 
Mentation 
../ ../ ../ ../ ../ ../ 
Mobility ./ ./ ./ ./ ./ ./ 
Hearing 
./ 
Age ./ 
Cardiovascular/ 
respiratory ./ 
disease 
Dizziness 
../ ./ 
Alcohol use 
./ 
Environment 
./ 
Secondary 
./ diagnosis 
- ---- -- --- -- ----
FRA FROP- CTI FRAT FRI 
Com 
screening 
../ ../ ../ 
../ ./ 
./ 
./ ../ ../ 
../ 
../ ../ 
./ ./ ./ ./ ./ 
./ 
' 
' 
./ 
./ ./ 
Vl 
01 
Table Continued 
Assistive device 
Intravenous 
therapy 
Depression 
Male 
Recurrent falls 
Injury 
Fear of falling 
ADLs 
LE strength 
LEROM 
Mood 
Osteoporosis 
Parkinson 's 
disease/ Stroke 
UE strength 
Knee pain 
VNA: Visiting Nurse Association 
FRSF: Fall Risk Screening Form 
FRAF: Fall Risk Assessment Form 
../ 
../ 
STRAT IFY : St. Thomas Risk Assessment Tool in Falling Elderly Inpatients 
MFS: Morse Fall Scale 
HFRM: Hendrich n Fall Risk Model 
FRA: Fall Risk Assessment 
FROP-Com: Fall Risk for Older People in the Community 
CTI: CAREFALL T riage Instrument 
FRAT: Fall Risk Assessment Tool 
FRI: Fall Risk Index 
../ ../ ! 
../ 
../ 
../ ./ 
../ 
../ ../ ../ 
../ ../ 
../ 
../ 
./ 
./ 
../ 
./ ../ 
../ 
CHAPTER Til 
ASSESSMENT OF IMPACT OF MEDICATION USE AND DEMENTIA ON FALL 
RlSK IN CLIENTS RECEIVTNG HOME HEAL THCARE 
INTRODUCTION 
Medications are commonly used by o lder persons for the treatment of chronic 
diseases and up to 65% of older Americans suffer from two or more chronic diseases. 166 
Consequently, about 25% of community-dwe lling older persons over the age of 64 years 
use multiple medications.36 This number increases to 60% for adults over 75 years. 115 
Concerns have been raised about the link between medication use and falls among 
o lder persons. However, this link is particularly difficult to characterize. On one hand, the 
use of medication can be considered an intrinsic factor, because it is specific to the 
individual. On the other hand, it can be considered an extrinsic factor because it can be 
modified by medical professionals.167 In addition, medication use is associated with the 
treatment of an underlying disease, which may itself be a fal l risk. Finally, multiple 
d. . . . h h h . f: II . k 1231 68 me tcattons may mteract wtt eac ot er to mcrease a ns . · 
Jn particu lar, the use of multiple medications (polypharmacy) and the use of 
psychotropic drugs have been identified in the literature as fall risk factors?7•35'43 After 
exposure to a fall prevention program, 77% of physical therapy providers including 
physical therapisls and physical therapist assistants named polypharmacy as a risk factor 
for fall s. and more than half(51%) ofthem rated polypharmacy a "very important" risk 
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factor for fa lls. 169 Elders who fell generally took more prescribed medications than those 
who did not/ 1 and the use of more than four medications was found to be associated with 
an increase in the risk of falls. 27•42 Older institutionalized persons who took five to nine 
different types of medications have 4.3 times higher odds of falling, than those who took 
fewer medications. 167 The higher medication use increased not only the risk of fa lling, 
b t I th · k f h . 1. . 21 11 112 .H . I d . . . u a so e ns o osp1ta 1zat1on. · · owever, as prev1ous y Jscussed, med1catwn 
use is often correlated with the treatment of an underlying disease which may itself be a 
significant fall risk. A cross sectional study of women concluded that having multiple 
chronic diseases was a more important predictor of falling than polypharmacy.128 
The association between psychotropic drugs and falls has been shown by several 
studies.71 ·123·167·170 One such study found that community-dwelling elders taking any one 
of the fo llowing medications, benzodiazepines, sedative/hypnotics, neuro leptics, tricycl ic 
antidepressants or opio id analgesics, increased risk of falls by 1.54 times. 170 Another 
study found that o lder women taking antidepressants had increased ri sk for falls (OR: 
1.54; 95% Cl: 1.14-2.07) and non-spine fractures compared with nonusers. 123 A study of 
e lders in geriatric settings in Sweden found that using antidepressants (OR: 1.51 ; 95% C I: 
1. 19-1 .9 1) was an independent factor associated with falls. 71 ln particular, patjents' initial 
use of a new psychotropic medication (benzodiazepines/antipsychotics) was found to 
g reatl y increase the risk of falling (OR: I I .4). 167 
A study of nurs ing home elders found that more than 60% of them receive 
· 111 • h h · d be psychotropic drugs on a regular bas1s. One reason IS t at psyc otrop1 c rugs may 
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prescribed as treatment for dementia, which itse lf has been identified as a high risk factor 
of falling among nursing home elders.33 One study has shown that use of psychotropic 
drugs is more common among elders with dementia.34 A study of older persons with 
dementia found that use of psychotropic drugs is associated with an increased risk of falls 
and fractures.122•123 
Most of the studies in the literature concerning medication use, dementia, and 
fa lls focused on institutionalized elders. The purpose of this study was to investigate the 
re lationships among medication use, dementia, and falls for community-dwelling elders 
recently di scharged from hospitals or long-term care facilities. Specifically, this 
population was targeted because a vast majority of these home healthcare clients were 
known to have polypharmacy. This study examined a population of community-dwelling 
e lders receiving home health services that demonstrated polypharmacy, used 
psychotropic drugs, had dementia, and had histories of falls. It was hypothesized that (1) 
psychotropic drugs were used more often in e lders with dementia than those without 
dementia; and (2) the use of psychotropic drugs and dementia predicted fall risk in the 
elders who had polypharmacy. 
METHODS 
Research Design 
This research was designed as a retrospective study. It used data from a 
convenience sample of community-dwelling elders who received home healtbcare in a 
loca l senior service agency. 
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Participants 
Study participants were currently receiving home healthcare in the Houston 
Metropolitan Area from a local senior home healthcare agency. The study used 3 years of 
the agency's clinical data from May 2006 to May 2009, including medical records and 
initial assessments of the Outcomes and Assessment Information Set (OASIS). These 
e lders were within 14 days of their discharge from a hospital, rehabilitation facility, skilled 
nursing home or other nursing home; or within 14 days of a medical or treatment regimen 
change. This study excluded those under aged 65 years or those taking less than four 
medications, the minimum number of medications according to the operational definition 
of polypharmacy.42 There were no other inclusion or exclusion criteria. This study 
received approva l from the Texas Woman's University's Institutional Review Board 
before proceeding with review of the existing data set. 
Definitions 
The use of psychotropi c medications was defined as use of any one of the 
following types of drugs: anxiolytic, antidepressant, sedative/hypnotic, and antipsychotic 
drugs. 171•172 A positive fall hi story was defined as a fall event that occurred within 3 
months prior to admission to home healthcare, as documented on the Fall Risk 
Assessment Form (FRAF) embedded in the OASIS-based form. 13 
Data Collection 
A retrospective chart review of all home healthcare elders was performed. The 
e lders ' diagnoses and the information on prescribed medication use including the name of 
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the drug, dose, form and frequency were collected from medical records. The initial 
OAS IS forms were reviewed regarding the elders' demographics such as age, sex, race, 
and date of admission, as well health status. Physicians' medical diagnoses and the 
OASIS information were recorded by registered nurses or physical therapists who 
conducted the initial vis it in the home when the older person began receiving home 
healthcare services. 
The total number of prescription medications for each participant was determined 
as follows. For example, if a participant was taking two different types of arthritis drugs, 
each drug was counted as one medication. There are two exceptions: all vitamins and 
nutritional supplements, such as a protein shake, were counted as one medication; all 
types of nasal sprays, eyedrops, muscle sprays, and artificial saliva formulations were not 
counted.11 2 Medications were categorized as psychotropic and non-psychotropic drugs 
according to the information from the U.S. National Library of Medicine.173 The 
diagnosis of dementia was based on the physician 's documented clinical evaluation and 
judgment. Medication assessment of elders in one group, those with dementia, and 
a nother group, those without dementia, included the average number of prescription 
medications taken and the percentage of those using psychotropic drugs. All information 
from the participants ' record data was transferred to an electronic file for analysis, with 
data encoded by numbe r to protect the participants' identities. 
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Data Analysis 
Descriptive statistics were used for the demographic data, the number of 
prescribed medications, use of psychotropic drugs, and fall history. Categorical variables 
were summarized by percentages, and continuous variables were summarized by means 
and standard deviations for all variables. The assumption of homogeneity of variance 
(HOY) for those variables was tested. Welch t tests and chi-square tests were conducted 
to exam ine the differences in continuous and dichotomous measures of demographics and 
health status between the baseline characteristics of the two groups. All variables were 
compared between elders with dementia and those without dementia, such as age, number 
of prescription drugs, visual impairment, urinary incontinence, cognition, confusion, 
transferring problems and ambulation problems. 
The assumptions of using a logistic regression were tested including independent 
sampling, measurement error and missing cases, multicollinearity, outliers, sample sizes, 
and sampling adequacy. A logistic regression was performed to test the hypothesis that 
use of psychotropic drugs and dementia predicted the fall risk in elders who had 
po lypharmacy. 
RESULTS 
A complete review of charts from 161 home healthcare elders was perfonned. Of 
the 161 charts collected, 14 were excluded because they did not meet the study criteria: 9 
were from clients under 65 years of age, and 5 were from elders who did not have 
polypharmacy. Medication information was obtained from the remaining 147 elders who 
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were 65 and older and had polypharmacy. Participant characteristics of the elders with 
and without dementia are shown in Table 3.1. Among the 147 e lders, 56 (38%) were 
diagnosed wi th dementia. The age of elders with dementia was slightly older than those 
without dementia (p=0.004). The mean number of prescription drugs was 8 for elders 
with dementia and 9.75 for elders without dementia (p=0.002). Elders with dementia had 
mo re cognitive dysfunction (p<0.0005) and confusion (p<0.0005) than those without 
dementia. Additionally, elders without dementia had significantly more transferring 
problems compared to those with dementia (p<0.0005). No differences in other variables 
were found between elders with and without dementia. The proportion of falls within 3 
months before admission was similar for elders with (32.1 %) and without (39.6%) 
dementia. 
Table 3.1. Characteristics in Participants with Dementia and Without Dementia 
Variables With dementia Without dementia p 
N=56 (38%) N=91 (62%) 
Age* (range) 84.29 ± 6.00 80.77 ± 8.32 0.004+ 
(69-102) (65-98) 
Gender 
Male 24 (42.9%) 34 (37.4%) 
Female 32 (57. 1%) 57 (62.6%) 
Race 
Caucas ian 37 (66.1 %) 67 (73 .6%) 
African-American 13 (23 .2%) 12 (13.2%) 
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Table 3.1. (continued) 
Variables With dementia Without dementia p 
N=56 (38%) N=91 (62%) 
Race continued 
Hispanic 4(7.1%) 9 (9.9%) 
Asian I (1.8%) 3 (3.3%) 
Native Hawaiian I (1.8%) 0 (0%) 
Weight* ( kg ) 67.69± 15.00 71.53 ± 20.9 1 
Height* ( m J 1.67 ± O.J l 1.66±0. 10 
Living alone 4 (7. 1%) 21(23. 1%) 
No pri mary caregiver I (1.8%) 9 (9.9%) 
Number of prescription drugs* 8 ± 2.95 9.75 ± 3.89 0.002t 
Health status 
Visual impairment 22 (39.3%) 26 (28.6%) 
(M0390) 
Hearing impairment 23 (41.1 %) 33 (36.3%) 
(M0400) 
Urinary incontinence 39 (69.6%) 52 (57.1%) 
(M0520) 
Bowel incontinence 12 (2 1.4%) 11 (12 .1 %) 
(M0540) 
Cognitive impairment 34 (60.7%) 14 (15.4%) <O.ooost 
(M0560) 
Confusion 53 (94.6%) 39 (42.9%) <0.0005t 
(M0570) 
Transferri ng problems 34 (60.7%) 79 (86.8%) <0.0005: 
(M0690) 
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Table 3.1. (continued) 
Variables With dementia Without dementia p 
N=56 (38%) N=9l (62%) 
Health status continued 
Ambulat ion pro blems 40 (71.4%) 76 (83.5%) 
(M0700) 
Hypertension 25 (44.6%) 37 (40.7%) 
Diabetes 16 (28.6%) 23 (25.3%) 
Heart disease 20 (35.7%) 20 (22%) 
Arthritis 7 (12.5%) 16 (17.6%) 
Pulmonary disease 8 (14.3%) 8 (8.8%) 
Stroke 8 (14.3%) ll(1 2. 1%) 
Fracture 2 (3.6%) 13 (14.3%) 
Parkinson's disease 5 (8.9%) 5 (5.5%) 
Peripheral arte ria l 
disease 3 (5 .4%) 4 (4.4%) 
Osteoporosis 3 (5.4%) 3 (3 .3%) 
Cancer 4 (7.1%) 2 (2.2%) 
Co-morbidities* 3 (30.4%) 4 (25.3%) 
Fall history 18 (32. 1%) 36 (39.6%) 
N : N umber of participants 
* Displayed as means± standard deviations 
* Displayed as mode 
t Welch t test 
t C hi-square test 
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Table 3.2 compa res the use of psychotropic drugs between e lders with and 
w itho ut dementia. The use of psychotropic drugs was high in both elders with dementia 
(67.9%) and those without dementia (57. 1 %), and there was no statistically significant 
difference between these two groups (p::::0.20). Elders with dementia tended to use more 
antidepressants (50%) than elders without dementia (34%), but the difference did not 
reach s tat istical significance (p::::0.056). 
Table 3.2. Psychotropics used in Participants with Dementia and Without Dementia 
Psychotropic drugs 
Any psychotropic 
C lasses 
Anxiolytic 
A ntidepressant 
Sedati velhypnotic 
Antipsychotic 
Used two psychotropics 
N : Number of partic ipants 
: Chi-square test 
With dementia n= 56 
Use 
N (%) 
Non-use 
38(67.9%) 18 (32. 1 %) 
5 (8.9%) 
28 (50.0%) 
3 (5.4%) 
2 (3.6%) 
6 ( 10.7%) 
Without dementia n=9 1 
Use 
N (%) 
Non-use 
52 (57. 1 %) 39 ( 42.9%) 
6 (6.6%) 
31 (34. 1%) 
12 ( 13.1%) 
3 (3.3%) 
2 (2.2%) 
p 
0.056~ 
T he assumptions of using a logistic regression were tenable to determine the 
impact of psychotropic drugs and dementia on fall history. As shown in Table 3.3, results 
revea led that no statistically s ignificant difference from I of the adjusted odds ratio for 
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psychotropic drugs (p=0.90), dementia (p=0.39) and interaction (p=0.83) were found in 
th is research. 
Table 3.3. Results of the Logistic Regression 
Predictor 
Psychotropic drugs 
Dementia 
Interaction 
Regression 
Coeffi cient 
0.08 
0.38 
-0.16 
Wald 
0.17 
0.73 
0.05 
Adj usted 
odds rati o 
1.08 
1.47 
0.85 
p 
0.90 
0.39 
0.83 
Figure l compares the number of elders with fall history in each of the 4 groups: 
with psychotropic drug use, without psychotropic drug use, with dementia, and without 
dementia. Comparing e lders with and without psychotropic drug use, 37% of both groups 
had hi stories of falls. T hi s explains why the adjusted odds ratio for psychotropic drug use 
is very close to l . Comparing elders w ith and without dementia, 32% and 40% 
respectively had histories of faJis. Although there is a small difference in these values, the 
d ifference does not trans late to an adjusted odds ratio statistica lly, significantly different 
fro m 1. 
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Figure I. A Comparison of the Fall Histories in Elders Using Psychotropics, in 
Elders Without Using Psychotropics, With and Without Dementia 
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DISCUSSION 
Psychotropics Wrthout psychotropics Dementia Without dementia 
• Present 
•Absent 
This study used a 3-year home healthca re sample of o lder persons who had 
polypharm acy to examine the relationships among use of psychotropic drugs, dementia, 
and fa lls. No significant di fferences were found in any type of psychotropic use between 
e lders with and without dementia. Neither psychotropic drugs nor dementia was a 
predictor fo r the risk o f fa lli!)g among the e lders. The research hypotheses were not 
s upported. 
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The participants in this study differed in many ways from those of previo us 
stud ies. These e lders were entering home hea lthcare wjthin 14 days o f their discharge 
from a hosp ital, rehab ilitation fac ility, skilled nursing home o r other nursing home; or 
wi thin 14 days of a medical or treatment regimen change. The horne healthcare service 
was speci fically designed to promote the independence of older persons. A maj or 
req ui rement of enro llment to the service was the need for assistance in transferring or 
dependence on another pe rson for transportatio n. In addition, all participants in thi s study 
had po lypharmacy. 
The unique characteristics of this po pulation were refl ected in the characterist ics 
of partic ipants reported in Table 3. 1. For example, the prescription drug usage was 
particularl y high, averaging 8.0 drugs for e lders w ith dementia and 9.8 for elders witho ut 
dementia. This polypharmacy might be attributed to the fact that the elders were recentl y 
discharged from a hospital or healthcare facili ty, so their medication use was likely to be 
s imilar to those of hospitalized patients. A study of hospitalized patients found that they 
were more likely to be takjng 7 or more medications. 112 The literature reports mixed 
results in comparing drug use between elders with and without dementia. Some repo rt 
higher numbers of drugs used by those without dementia;49' 174 others report the 
oppos ite;175 and st ill others report no significant differences? 4 O veraJI, the number of 
prescription drugs used seems to vary from popula ti on to population. Another interesting 
characteristic is the very high frequency (87%) of dependent transferring in e lders 
w ithout dementia, which is likely to be related to the requirements of referra l to the home 
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hea lthcare service. Difficu lty transferring is a lso a known fall risk factor72•106 and should 
be addressed in future s tud ies. 
Of the elders inc luded m this study, 38% had dementia. Previous work on 
dementia prevalence found that 17% of non-institutionalized elders and 48% of elderly 
. h "d h d d . t76 t77 Tl fi nurs mg orne rest ents a ementta. ' 1e tgures on prevalence of dementia and 
h igh psychotropic drug use contrast sharply with data from many prior studies. A study 
of primary care pat ients reported sign ificantly lower use of psychotropic medications, 
24.9% for elders with dementia and 19.6% for elde rs without dementia.49 The prevalence 
of depression, as measured by the use of antidepressants, also seems to be higher than in 
a prior study which reported that 26% of home healthcare elders suffered from 
depression.89 A Swedish study of older community-dwelling persons a lso reported lower 
psychotropic use: 45% for e lders with dementja, and 38% for elders without dementia. 
T he same study also reported higher antipsychotic drug use for those with dementia 
(22%). 174 More recently, a study of elders in nurs ing homes reported that antipsychotic 
medications were taken by one-third of elders with dementia.119 However, in this study 
we found that antidepressants but not antipsychotics were the most frequently used 
psychotropic drugs by e lders with dementia. A s tudy investigating the appropriateness of 
drug use in elders with and without dementia, reported that elders with dementia were 
mo re likely to use anxiolytics, antipsychotics, and antidepressants than those without 
dementia,34 in contrast to this study which found no significant difference. Another study 
of community-dwelling elders observed a hi gh proportion (79%) of elders with dementia 
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took psychotropic drugs but no prevalence of psychotropic use for those without 
dementia. 122 Variations in psychotropic drug usage do exist in diverse geriatric settings. 
One reason to explain why our findings are different from other studies' results might be 
because the home healthcare elders were recently discharged from hospitals or had 
significant medical changes. Although many of these elders were diagnosed with 
dementia, they were prescribed various types of medications for dealing with their 
medical conditions, and psychotropic drugs might not be the main medications affecting 
their health at that time. 
For the population of home healthcare seniors with polypharmacy in this study, 
psychotropic drugs and dementia were not predictors of risk for falling. A previous study 
of o lder women living in the community concurs with this result, finding that neither the 
number of medications nor any specific medication was an independent risk factor.68 In 
contrast, a previous study of nursing home elders concluded that elders with dementia fell 
more often than those without dementia, and elders with dementia us ing psychotropic 
drugs had significantly increased risk of falling. 33 In this study, few elders with dementia 
lived alone (7. 1 %) and even fewer did no t have a caregiver (1.8%) prior to receiving 
homecare services. The assistance and supervis ion these elders received may have 
mitigated their risk of falls. Ln order to clearly understand the relationships between 
medication use and risk of falls, more research in controlling for potential confounders 
such as age, transferring, and living status is needed for this unique population in the 
future. 
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There are several limitations to this study. first, this study was based on chart 
reviews to assess medication use, which only covered the use of prescribed medications. 
Any nonprescription over-the-counter medications were not included. Second, the 
diagnosis of dementia was based on physician documentation, with definitive testing for 
dementia unreported. Only 61% of those diagnosed with dementia had cognitive 
dysfunction as recorded on OASIS items M0560 (cognition). Third, the fall histories 
were based on recollection of the elders and/or their caregivers and could not be 
independently verified . Fourth, a cause and effect relationship cou ld not be established by 
the use of reviewed data. Fall history for the 3 months prior to entry to the home 
hea lthcare service was recorded, but the timing of drug prescriptions and diagnosis of 
dementia relative to the fall event was unknown. Finally, this study did not address other 
fa ll-re lated risk factors such as drug interaction and side-effects. Nevertheless, the unique 
populatjon of thi s study has different characteristics from the population of community-
dwelling older persons at large. This resea rch study was the first known study to compare 
psychotropic drug use in a polypharmacy sample of elders with and without dementia in 
home healthcare. 
CONCLUSION 
This study found that over one in three o lder persons receiving home healthcare 
had dementia. The average of prescription drug usage was high (9 medications) for elders 
receiving home healthcare. More than half of the elders used psychotropic drugs, and the 
most frequently used type of psychotropic drugs was antidepressants. Although many 
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community-dwelling e lders entering home healthcare serv ices were diagnosed with 
dementia and used psychotropic drugs, no relationship with falls was found m this 
retrospective study. 
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CHAPTER rv 
ASSESSMENT OF THE FALL RISK SCREENING FORM (FRSF) FOR ELDERS AT 
RISK FOR FALLS 
INTRODUCTION 
With the growth of the elderly population, many healthcare professionals have 
focused increasingly on the prevention of falls as a method of reducing medical costs and 
improving the quality of life of their patients. The first step in preventing falls is the 
accurate identification of those elders at risk of falling, so that appropriate measures can 
be taken in response. A reliable, valid, and easi ly administered screening tool for 
identi fy ing those elders at risk of falls, designed for use by a variety of healthcare 
providers, is an indispensable instrument for fall prevention.8•154 
Many screening tools for fall risk have been described and characterized in the 
lite rature. Some tools focus on the assessment of task performance that relates to specific 
fu nctional or physiological domains, but they do not cover the breadth of risk factors 
required in a full fall s risk assessment.24•151 .1 53 Other tools, such as the St. Thomas Risk 
Assessment Tool in Falling Elderly Inpatients (STRATIFY), do assess multiple ri sk 
factors of fall s, but they are designed for use in an acute hospita l setting.157 A few multi-
facto ria l assessment too ls for community-dwelling o lder persons have been developed, 
. f ,. b' l' d I'd' 2667 Il l but the validation has demonstrated a w1de range o re 1a 1 1ty an va 1 tty. · · 
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In 2007, a local home health agency for seniors in Houston developed the Fall 
Risk Screening Form (FRSF) as a screening instrument for use in preventive health 
assessment. It covers a broad set of fall risk factors, including history of fa lling, 
medication use, health status, and physical function.11 Many of the items in it are 
adaptations of selected items from the "B" versions of the Outcomes and Assessment 
Information Set (OASlS), a measurement instrument required by Medicare for 
reimbursement of home health services. 13 The design of the FRSF is based on an earlier 
fall risk assessment tool developed by Christiana Care Visiting Nurse Association (VNA); 
furthermore, the VNA tool itself is based on the Schmid Fall Risk Assessment Tool.32•100 
The Schmid tool has been tested in hospital settings and shows high inter-rater 
re liability. 100 Additionally, the VNA tool has a sensitivity of 93% and a specificity of 
72% for implementation in home care settings.32 Although the components of the FRSF 
are well established in the literature,42•65·72•104 the FRSF as a whole has not yet been 
systematically assessed for reliability and validity. 
The importance of establishing the reliability and validity of the FRSF should not 
be underestimated. Without strong confidence in the reliability of a fall risk assessment, it 
becomes difficult to assess the impact of existing or novel fall prevention strategies. 
Moreover, the validity of any clinical assessment tool ensures that clients at risk are 
properly identified and referred to the appropriate preventive programs. So it is with 
some sense of urgency that we examine the usefulness of the tool in screening for fall risk, 
the consistency of healthcare professionals' administration of the too l, the homogeneity 
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of separate items within the tool, and the correlation of the tool with another similar fa ll 
risk measurement construct. 
The purpose of this study was to determine the psychometric propert ies of the 
newly developed FRSF in a sample of community-dwelling e lders receiving home 
healthcare services. The specific objectives were to determine the content validity, rater 
consistency, internal consistency, and convergent validity of the FRSF. 
To validate the FRSF, it was hypothesized that the FRSF would (1) demonstrate 
high relevance, clarity and ease of use, and completeness of the items with a content 
validity index (CVI) score equal to or larger than 0.8, as assessed by experts; (2) have at 
least 80% agreement on each item between two raters; (3) have high internal consistency 
with an ordinal coeffic ient alpha equal to or larger than 0.8; and (4) be highly correl ated 
w ith another fa ll assessment tool, the fall Risk Assessment Form (FRAF) embedded in 
the OASJS form, with a Spearman 's correlation equal to or larger than 0.75. 
Assessment of the reliability and validity of the FRSF was conducted through a 
series of three separate studies. Study 1 was a prospective study on content validity which 
addressed hypothesis (1). Study 2 was a prospective study on rater consistency, which 
addressed hypothesis (2). Study 3 was a retrospective study on internal consistency and 
convergent validity, which addressed hypotheses (3) and (4). In the next section, the 
instruments used for these studies are described. Next, the design, participants, procedure, 
data analysis and results of each study are presented in order. The appropriate informed 
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consents were obtained from participants before starting each study. The last two sections 
contain the discussion of the results and the conclusion of this study. 
INSTRUMENTATION 
Fall Risk Screening Form (FRSF) 
The FRSF is designed and used by the local senior agency for thei r home 
healthcare program as an assessment instrument for the clinical staff to evaluate the 
likelihood of fa lls in community-dwelling o lder adults. The purpose ofthe screening is to 
identify people at high risk of falling and to attempt to prevent the falls through various 
interventions. This screening form consists of seven fall risk sections: fall history, 
medications, blood pressure, vision, elimination, mentation, and mobility. The scores of 
four fall risk sections (vis ion, elimination, mentation, and mobility) are based on the 
OASIS data col lected during the initial assessment. 
OASIS is a group of data items organized into several categories, including socio-
demographic, health status, support system, behavioral status, functional status, 
environment and health services.95 Each category contains several measurement outcome 
(MO) items that inc lude questions, answers, and rating scales. For example, in the 
functional status category, the transferring ability item, M0690, has a score from 0 to 5 
based on the prior and current status. 
The FRSF combines the following 8 OASIS MO items: vision (M0390), urinary 
incontinence (M0520), bowel incontinence (M0540), cognitive function (M0560), 
confusion (M0570), ability to dress lower body (M0660), transferring (M0690) and 
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ambulation (M0700), along with 3 additional fall risk items: fa ll history, medications, 
and blood pressure. Each item consists of 2 to 4 levels fo r which the subject is 
specifically evaluated. Each level is assigned a score of 0, 1, 2, o r 3, based on the 
presence or absence and severity of the risk factor. The only exception is fall history, 
which is assigned a score of 0, l , or 13: 13 if fa lls occurred during the last three months or 
during the provision of the home health service, I if fall history is unknown, and 0 
otherwise. The total possible score over a ll items of the FRSF is 33. The maximum time 
tor completing the assessment and recording of the FRSF is approximately 15 minutes. 
The FRSF is attached as Appendix A. 
Content Response Form 
To assess the content validity of the FRSF, a content response form was 
developed by the primary investigator (PI). Each item on the content response form 
corresponds to an item of the FRSF and contains: ( I) a detailed description of the FRSF 
item based on the information from the OASIS; 13 and (2) a four-point Likert scale for 
rating the item's relevance, clarity and ease of use, and completeness. These ratings are 
I C . 178 used to compute the overal VI. 
To rate relevance, each item is given a score from I to 4 based on its relevance in 
assessing fa ll risk. T he scoring criteria on the response form appear as follows, " I= Not 
relevant. Ex isting research has shown that this item is not relevant in assessing fall risk. 
2= Somewhat relevant. Ex isting research has shown that this item may be a factor in 
assessing fall risk. However, the evidence is limited to a few specific populations or 
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based on small sample s izes. 3= Likely relevant. Existing research has shown that this 
item is likely to be a factor in assessing fall ri sk. The evidence comes from a wide variety 
of sources and populations. 4= Very relevant. Ex isting research has shown that this item 
is a highly relevant factor in assessing fall ri sk. The evidence comes from a controlled 
study based on the general population with a large sample size." 
To rate clarity a nd ease of use, each item is given a score from 1 to 4 based on its 
c larity and ease of use by a physical therapist or nurse. The scoring criteria on the 
response form appear as follows, " I =Difficult to use. A nurse or physical therapist cannot 
evaluate this item without weeks of specialized training and experience. 2=Somewhat 
difficult to use. A nurse or physical therapist could evaluate this item, but only after days 
of mentored experience. 3=Easy to use. A nurse or physical therapist could evaluate this 
item with a few hours of specialized training. 4=Very easy to use. A nurse or physica l 
therapist could evaluate this item with a brief introduction to the form ." 
To rate completeness, each item is given a score from 1 to 4 based on its 
completeness in scoring categories. The scoring criteria on the response form appear as 
fo llows, " l=Incomplete. Thjs item is missing one or more key scoring categories. 
2= Major revisions are needed. The scoring categories need to be revised to take an 
important factor into consideration. 3=Minor revisions are needed. The scoring categories 
are too broad or narrow, or the score value of a particular category needs to be modified. 
4=Complete. AU important scoring categories are represented. The score categories are 
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about right, and the score values make sense." The content response form is attached as 
Appendix B. 
Fall Risk Assessment Form (FRAF) 
The FRAF is a fall-risk screening form embedded in the OASIS form. It can also 
be used as a screening instrument for fall ri sk. The FRAF covers several fall risk factors, 
i.e., fall history sensory, age, mentation, mobility, elimination, cardiovascular/respiratory 
disease, blood pressure, medications, alcohol use, and environment, using a simple 
questionnaire with sixteen yes/no questions. Each yes answer is assigned a score of 5. 
The only exception is "history of falls in the past three months", which is assigned a 
score of 15, three times larger than the other factors. This scoring strategy is similar to the 
" Fa ll History" score on the FRSF which is weighted more heavily than the other scores . 
The total possible score over all items of the FRAF is 90, and the time for completing it is 
about 10 minutes. No peer reviewed study has been published on the FRAF. The FRAF is 
attached as Appendix C. 
STUDY l: CONTENT VALIDITY 
Study Design and Participants 
To conduct a content validity study, the use of at least three experts has been 
179 • . fi . . f 4 t t recommended in publjshed research. In thts study, tve experts conststmg o con en 
experts and 1 lay expert were recruited to assess the content validity of the FRSF 
prospectively. They were recommended by other experts in the field of geriatric fall risk 
assessment and had initial contact with the PI via an email containing a brief description of 
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the purpose of this study. The inclusion criteria for a content expert were (1 ) having had at 
least one publication in geriatric fall risk or (2) having had at least two years work 
experience in geriatrics. The inclusion criteria fo r a lay expert were (1) not being a content 
expert and (2) having kno wledge of geriatric fa ll risk. In addition, a ll experts were able to 
read , comprehend, and write in English. These experts completed the response fo rms 
which constituted their in fo rmed consent to act as partic ipants in the research. 
Procedure 
The fo llowing s teps were used to assess the content validity of the FRSF. First, a 
panel of experts consis ting of 4 content experts and I Jay expert was selected based on 
the inclusion and exc lus io n cri teria. A package inc luding a cover le tter, a content response 
form, a copy of the FRSF, and a stamped, set [-addressed return envelope were mailed to 
each expert. These experts were asked to evalua te each item of the FRSF as listed o n a 
respo nse fonn, and to rate each item on a fo ur-po int scale according to their opinion on 
the re levance, clarity and ease o f use, and completeness in assessing the fall risk of o lder 
community-dwelling adults. The content response form mailed to the experts to assess 
the FRSF can be found in Appendix B. The experts were also requested to provide the ir 
comments on the scoring system and the items as well as any additio nal comments abo ut 
the w ho le FRSF. for the convenience of the experts, an electronic version of the response 
form was sent via ema il to the selected experts. To use the electro nic version, the experts 
could enter the response form on their own computer and print a hard copy to send back. 
T he experts were requested to mail their completed response forms to the PI within the 
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stamped self-addressed return envelope provided. Any electronic response forms were 
promptly deleted upon receipt. Finally, the CVl was calculated based on the experts' 
ratings on relevance, c larity and ease of use, and completeness of the items. 
Data Analysis 
The CVI was used to quantify the agreement on the relevance, clarity and ease of 
use, and completeness of the FRSF items among the experts. The CVI was defined as a 
pro portion of items given a score of 3 or 4 by the experts.48 Greater CVl indicates higher 
experts' agreement on the usefulness of the factors.48 To compute the CVI for each item, 
the PI totaled the number of experts who rated the item as 3 or 4 on the response form 
and divided that number by the total number of experts. 179 The CVI for the overall FRSF 
was estimated by calculating the average CVI across the items. 
Results 
Of the five participating experts, one expert' s response form was not completely 
fill ed out and did not address 1 assessment item on medication, 2 assessment items on 
confusion (M0570), and 3 assessment items on ambulation (M0700). Excluding the 
blank responses on s ix assessment items by the one expert, the CVI for each item ranged 
from 0.73 to l. The resulting CVI was I for cognitive function (M0560); 0.93 for fall 
his tory and medication; 0.87 for blood pressure, urinary incontinence (M0520), bowel 
incontinence (M0540), and transferring (M0690); 0.85 for confusion (M0570); 0.83 for 
ambulation (M0700); and 0 .73 for vision (M0390) and abi li ty to dress lower body 
(M0660). The CVI of the FRSF as a whole was 0.86, indicating bjgh expert agreement 
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on the usefulness of the factors on the FRSF in screening for fall risk. 48•178 The number of 
experts who rated the item as 3 or 4 and the CVI are listed in Table 4.1 . 
Table 4.1. Number of Experts Who Rated the FRSF Risk Jtem as 3 or 4 and the CVJ for 
Each Item and the FRSF as a Whole 
Fall risk sections Relevance Clarity Completeness CVI 
Fall history 5 s 4 0.93 
Medication 5 4 4* 0.93 
Blood pressure 4 5 4 0.87 
Vision (M0390) 4 4 3 0.73 
Urinary incontinence (M0520) 4 5 4 0.87 
Bowel incontinence (M0540) 3 5 5 0.87 
Cognitive function (M0560) 5 s 5 
Confusion (M0570) 4 3* 4* 0.85 
Ability to dress lower body 
3 4 4 0.73 
(M0660) 
Transferring (M0690) 4 4 5 0.87 
Ambulation (M0700) 3* 4* 3* 0.83 
Total 0.81 0.90 0.86 0.86 
* Based on 4 experts' scores 
C VI: Content validity index 
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STUDY 2: RATER CONSISTENCY 
Study Design and Participants 
The initial study for assessing the rater consistency was a prospective study. A 
total of30 participants were planned for the study. They were a convenience sample from 
the regular caseload for which physical therapy services were provided and were visited 
in their homes. They were to be recruited for the study by a physical therapist at the local 
home health agency when arrangements for a visit were being made. The inclusion 
criteria included (l) an age of 65 or older; (2) the need for physical therapy; and (3) the 
use of Engli sh as hi s or her primary language. Participants were excluded if they were 
unable to understand the consent form or had difficulties in communicating in English. 
Procedure 
To assess the rater consistency, the PI completed 8 hours of training and practiced 
the correct recording on the FRSF according to the standard training procedure of the 
agency before study data collection. Subsequently, the PT and the physica l therapist went 
to clients' houses, as part of a normal fall risk evaluation using the FRSF. The PI had five 
years of physical therapy clinical experience and worked for a long-term care 
organization with adults for two years but was a novice in utilizing the FRSF. The 
physical therapist worked clinically for four years and had one and a half years of 
experience in utilizing the FRSF to assess the older community-dwelling adults. The 
physical therapist conducted the evaluation using the FRSF, while the Pl observed and 
recorded the evaluation independent of the physical therapist, using a second FRSF. The 
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parallel FRSF evaluation was done once for each client. In order to minim ize any adverse 
effect influencing the independence of the rating, the raters did not speak or communicate 
with each other while the FRSF was being administered. 
Data Analysis 
Descriptive statistics were used for the demographic data including participants' 
age, sex, and race. The percentage agreement was calculated to measure the degree of 
correspondence and agreement between the two raters. 180 
Results 
The recruitment of participants did not match the study design due to the 
unexpected disbanding of their home health services by the local agency. Five elders 
partic ipated in the prospective assessment that was performed by the PI and a physical 
therapist to assess the rater consistency of the FRSF. Demographics of the participants 
are I isted in Table 4.2. The percentage of agreement between the two raters was I 00% for 
fa ll history, medication, blood pressure, vision (M0390), urinary incontinence (M0520), 
bowel incontinence (M0540), cognitive function (M0560), confusion (M0570), and 
ability to dress lower body (M0660); 80% for transferring (M0690); and 60% for 
ambulation (M0700). The percentage of agreement between the two raters for each item 
of the FRSF is listed in Table 4.3. 
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Table 4.2. Participants' Demographics for Rater Consistency Study 
Characteristics 
Mean age (range) 
Gender 
Female 
Male 
Race 
Caucasian 
Black/African American 
Hispanic 
Asian 
Participants (n=5) 
84 (71-89) 
5 
0 
3 
0 
1 
Table 4.3. Percentage of Rater Agreement with Scoring FRSF Items 
FRSF items Number of identical Agreement 
responses (%) 
Fall his tory 5/5 100 
Medications 5/5 100 
Blood pressure 5/5 100 
Vision (M0390) 5/5 100 
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Table 4.3. (continued) 
FRSF items Number of identica l Agreement 
responses (%) 
Urinary incontinence (M0520) 5/5 100 
Bowel incontinence (M0540) 5/5 100 
Cognitive function (M0560) 5/5 100 
Confusion (M0570) 5/5 100 
Ability to dress lo wer body (M0660) 5/5 100 
T rans ferring (M0690) 4/5 80 
Ambulation (M0 700) 3/5 60 
STUDY 3: INTERNAL CONSISTENCY AND CONVERGENT VAUDITY 
Study Design and Participants 
The FRSF and the FRAF scores of all persons who received home healthcare 
services provided by the local agency were analyzed retrospectively to assess the FRSF 's 
inte rna l consistency and convergent validity. The target population was e lders who were 
w ithin 14 days of their discharge from a hospital, rehabilitation facility, skilled nursing 
facility or nursing home; or within 14 days of a medical or treatment regimen change. 
These elders who received home hea lth vis its for various medical conditions were 
assessed by either nurses or a physical the rapist, using both the FRSF and the OASIS 
fo rms at their initial eva luation and prior to treatment intervention. The FRSF and FRAF 
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scores were retrieved from the files of all men and women within the targeted population 
that were receiving healthcare from the local agency, were 65 years old or older, and 
were of any race or ethnicity. There were no other inclusion or exclusion criteria. 
Procedure 
A permission letter from the administrator of the local senior agency was obtained 
to access their client's records in order to assess their FRSF's internal consistency and 
convergent validity. The initial OASIS forms were reviewed regarding the elders' 
demographics such as age, sex, race, and date of admission. All information on the FRSF 
and FRAF were collected. Each elder's records were completed by nurses or a physical 
therapist that were certificated in the adm inistration of OASIS, using a standard 
procedure that consisted of history taking, observation of task analysis, and direct 
assessments. The elders' FRSF and FRAF data were transferred to an electronic file for 
aJ1a lys is, with data encoded by numbers to protect c lients' identity. 
Data Analysis 
Descri ptive statistics were used for the demographic data including age, sex, and 
race, and each individual item of the FRSF, as well as the total scores of the FRSF and 
FRAF. Ordinal coefficient alpha was used to assess the internal consistency of the 
FRSF. 181 The FRSF was formatted with four Likert response items. Zum bo, Gadermann, 
& Zeisser reported that Cronbach's alpha may under-estimate sca le reliability with Likert 
data.181 These authors concluded that "Ordina l coefficient alpha are consistently suitable 
estimates of the theoretical reliability, regardless of the magnitude of the theoretical 
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reliability, the number of scale points, and the skewness of the scale point distributions." 
Ordinal coefficient alpha was calculated from a factor analysis result using the following 
formula: a= ( p/(p-1) ) ( 1-(1/ A.) ) p: items, A.: the largest e igenvalue. Similar to other 
reliability coefficients, this study applies the o rdinal coefficient alpha in assessing the 
reliability of the FRSF. 
Convergent validity, the relationship between the total score on the FRSF and the 
FRAF was examined with a Spearman 's (p ) correlation. 180 
Results 
A chart review of a total of 132 home healthcare elders was performed. Thirty-
two charts were excluded from the study. Nine did not meet the study's minimum age 
criteria of 65 years. There were twenty-three that had missing data on the FRAF. 
T herefore, the FRSF and FRAF scores of I 00 elders aged 65 years and older were 
analyzed to assess the internal consistency and convergent validity. These 100 sen iors 
included thirty-nine men and seventy-one women (age range 65-98; mean± SO, 82 ± 7 yr) 
who were assessed using the FRSF at their initial evaluation and prior to treatment 
intervention. Demographic data for internal consistency and convergent validity studies 
are summarized in Table 4.4. The largest e igenvalue of 2.3 1 was obtained from a factor 
analysis. The ordinal coefficient alpha value of the FRSF was 0.62, demonstrating 
d . I . f h. ti 181 mo erate mterna consistency o · t ts orm. 
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The median value for total scores of the FRSF and the FRAF was 10 (range: 2-29) 
and 30 (range: I 0-65), respectively. The correlation coefficient for convergent validity 
was 0.76 (p<O.OOOS), demo nstrating a good relationship between the FRSF and FRAF.180 
Table 4.4. Demographic Data for internal Consistency and Convergent Validity Studies 
Characteristics 
Mean age (range) 
Gender 
Female 
Male 
Race 
DISCUSSION 
Caucasian 
Black/African American 
Hispanic 
Asian 
Participants ( n= I 00) 
82 (65-98) 
71 
39 
67 
18 
12 
3 
The aim of this study was to examine the psychometric properties of the FRSF, 
which was used to identify the likelihood of falls in home healthcare through 
investigation of the reliability and validity. The results of this study sustained two 
research hypotheses. As a screening tool, the FRSF was found to be a useful and 
substantially refiable instrument with good support for construct validity for fall risk in 
o lder home healthcare c lients. 
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CVI is the most commonly used method of testing the validity of a 
measurement's content. 182 The panel of experts that evaluated the content of the FRSF 
provided constructive feedback about the quality of the FRSF. Results revealed that 
among the experts, there was moderate to high agreement on the usefulness ofthe FRSF 
factors in screening for fall risk. Davis indicated that "A CVI of at least 0.8 is considered 
to be a good criterion for accepting an item as valid."183 As a whole, the FRSF had a CVI 
of 0.86, which supports the hypothesis that it is a valid tool for screening fall risks among 
the e lderly. 
Examining the validity of individual items on the FRAF, vision (M0390) and 
ab ility to dress the lower body (M0660) had the lowest CVI of 0.73, which is below the 
thresho ld of 0.8 for a good criterion. M0390 was given a low completeness rating, and 
the feedback from the experts in the comments for M0390 indicated that it was difficult 
to differentiate between vision partially impaired and vision severely impaired based on 
the description of the item provided. More guidance is needed to distinguish between 
these two categories. In addition, there is a typographical error fo r M0390 on the FRSF: 
the score of 2 is mis labeled as "3". M0660 was given a low relevance rating, and one 
expert recommended that upper body dressing should be addressed when assessing fa ll 
risks as well. Additionally, it is interesting to note that the item of ambulation (M0700) 
has lower relevance and completeness than clarity and ease of use. The newer "C" 
vers ion of the OAS IS has modified the content of this item. 
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For rater consistency, the overall agreement of 94.5% between the two raters 
indicated strong agreement in the FRSF tool as a whole. However, two FRSF items in the 
mobility section, transferring (M0690) and ambu lation (M0700), yielded 80% and 60% 
agreement, respectively. The lower agreement in these scores was likely caused by rater 
confusion due to the inconsistent scoring scale between the OASIS and FRSF. 
For each item on the OASIS included in the FRSF, the FRSF provides a table to 
convert OASJS scores to FRSF scores. For item M0690, the FRSF provides the 
conversion table from the OASIS score to the FRSF score, shown in Table 4.5. 
Table 4.5. OASIS to FRSF Score Conversion Table for Item Transferring (M0690) 
OASIS Score 
0 or 4 or 5 
2 
3 
FRSF Score 
0 
2 
1 
On the OASlS form, item M0690 is ass igned a score ofO, 1, 2, 3, 4, 5, based on a 
person's ability to transfer, with the higher scores indicating greater transfer dependence. 
However, the FRSF rates the highest OAS[S M0690 score of 4 or 5 with the lowest fall 
risk score of 0. The rationale behind this conversion is that if a person is so severely 
impaired in transferring that he requires the physical assistance of another person, he is 
less likely to fall because ofthe presence ofthat assistance. However, thi s switch is non-
intuitive from a scoring perspective which can lead to rater errors. By comparing OASIS 
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scores to FRSF scores, it was clear that one rater mistakenly gave an FRSF score of 3 for 
an OASIS score of3. 
For item M0700, one discrepant score between the two raters was that they had 
different scores on an elder who required human supervision to walk. This item was 
scored as I by one rater who thought that the elder required human supervision only for 
stairs, steps, or uneven surface. However, it was scored as 2 by the other rater who 
thought that the elder required human supervision to walk at all times. Grading the abil.ity 
to safely walk may be difficult to quantify. Finally, for item M0700, the FRSF does not 
provide guidance for converting an OASIS score of3 or 4. 
To minimize scoring confusion in converting OASIS assessment scores to FRSF 
fa ll risk scores, the deve lopment of an instruction manual that includes the conversion 
rationale and a standard protocol is required. Additional training to improve consistency 
in rater assessment for mobility is also needed. Furthermore, the FRSF shou ld also be 
modified to avoid human errors in converting OASIS values to FRSF scores. One 
potential solution is the creation of a computerized form to automate this conversion. 
Our findings on rater consistency for the FRSF were simi lar to results published 
for other fall risk assessment forms based on OASIS data. One study examined the rater 
cons istency on the OASIS and a Fall Risk Assessment (FRA) tool, which used a 
dichotomous scale to assess clients. Although the name is similar, the FRA is not the 
same form embedded as part of OASIS previously mentioned. That study found less than 
80% of rater agreement on decreased independence in transfers and decreased balance. 
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Furthermore, it reported that there was rater confusion in the definition of these two 
factors between the OASIS and the FRA tooL26 Another study assessing OASIS inter-
rater reliability reported that functional status such as M0660, M0690, and M0700 was 
where inconsistencies most commonly occurred. 97 Two other studies found that rater 
agreement with kappa values less than 0.8 for M0690.98•184 ln contrast, the inter-rater 
reliability of the Schmid tool, which was not based on scores of the OASIS, had 91% 
agreement for the mobility item. 100 
Internal consistency, a form of reliability, was examined for the homogeneity of 
the FRSF items with an ordinal coefficient alpha in this research. Reliability is one of the 
key elements for establishing a high quality assessment tool. 154 Strong internal 
cons istency should only show moderate correlation among items, ranging from 0. 7 to 
0.9.180 Ln this study, the ordinal coefficient alpha value of the FRSF was found to be 0.62, 
demonstrating moderate internal consistency for the tool. This shows that the FRSF is 
meas uring the same construct but not overly redundant. The 0.62 ordinal coefficient 
alpha is s lightly lower than the recommended range. A possible reason for not obtaining a 
higher internal consistency value is that the risk factors on the FRSF are not very 
homogeneous. The assessment of fall ri sk is a complex strategy that includes multiple 
. 'd d d" f+-!) 657275105 factors, and each smgle factor may be an m epen ent pre 1ctor o ta s. · · · 
The correlation value of 0.76 between the total scores on the FRSF and the FRAF 
demonstrates the good association between the two fonns, thereby supporting construct 
validity. 180 It is interesting to note that Fall history is heavily weighted on the FRSF and 
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on the FRAF. It is assigned a score of 13 on the FRSF and 15 on the FRAF. Many studies 
s how that history of falls is the most significant predictor in identifying older community-
dwelling adults at risk for falls.42•44•65•88•91•104 The weighting strategy for fall history on the 
FRSF and FRAF causes both forms to have the same emphasis. In contrast, this 
weighting does not exist in the VNA tool on which the FRSF is based. The VNA tool 
assigned a score of I for having a previous fall in past three months or history of falls 
unknown. 
There are several strengths of this study. This is the first complete assessment of 
FRSF for reliability and validity. Although the VNA tool on which the FRSF was based 
was assessed for validity, it was not assessed for reliability.32 In addition, there are 
significant differences in score weighting between the VNA and FRSF, in particular for 
the fall hist01y. Content validity was quantified using CVI to measure agreement of the 
FRSF items among experts. Using this approach, this study was able to identify which 
items on the FRSF may need revision . This s tudy adopted the ordinal coefficient alpha in 
examining internal consistency which has been shown to be we ll suited for estimating 
theoretical re liabi li ty of data formatted with Likert response items, as they are on the 
FRSF. 181 
There were severaJ limitations to this study. In the rater consistency study, each 
participant was assessed by both raters in the same setting at the same time. This 
approach has the advantage that it minimized the possibility of rating discrepancies 
caused by changes in time and place. On the other hand, it introduced the possibil ity of 
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communication between the two raters. Although the raters did not comm unicate with 
each other wh ile the FRSF was being administered, some risk of dependency still 
remained. Also in the ra ter consistency study, the small sample size only allowed fo r a 
rater percentage agreement sta tistic to be computed, which does not correct for potentia l 
agreement by chance. Nonetheless, the high overall agreement of 94.5% was sti ll a strong 
ind icator of rater consistency. In the convergent validity study comparing the FRSF to the 
FRAF, although both forms used similar constructs, they did not use identical 
terminology, so exact matches were not poss ible for all constructs. This study targeted 
one specific population : o lder community-dwell ing persons receiving home healthcare . 
The results may not generalize to hospita ls or nursing homes; however, they are 
applicable to many hom e healthcare settings. 
For future work, there is a need to explore the predictive validity of the FRSF, 
includ ing sensitj vity, specificity, positive predicti ve value, and negative predictive value 
of the FRSF to identjfy e lders at high risk of falling in di fferent geriatric settings. 
CONCLUSION 
In order to address the growing problem of falls in the elderly, it is important to 
develop a mechan ism by which home hea lthcare providers can identify those at risk fo r 
future falls. The FRSF has the potential to serve as a universal screening tool for this 
purpose. However, the va lidity of the FRSF is only partially supported because of lack of 
strong reliabil ity. This study identified specific areas for improvement in the FRSF. 
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CHAPTER V 
QUALITATIVE ASSESSMENT OF COMPONENT-SPECIFIC, FALL-RISK 
SCREENING PROCEDURES TO CREATE A FALL RISK SCREENING FORM 
INTRODUCTION 
Due to the high prevalence and serious consequences of fa lls among the e lderly, 
hea lthcare professionals focused increasing ly on the prevention of falls as a method of 
reducing medical costs and improving the quality of life of their patients.7 The American 
Geriatr ics Society and the British Geriatr ics Society recommended that multi-factoria l 
risk assessment of fa lls be performed as a primary treatment strategy following the 
guidelines fo r prevention of fa lls.6 A multiple risk factor intervent ion strategy could then 
be applied to reduce the ri sk of fa lling among elderly persons.9•10•165 The cornerstone of 
this strategy is the fall-risk screening procedure that identities an individual 's risk factors 
fo r fa lls, so that these can be targeted with appropriate management. 
Nonetheless, in c linical practice, only 34% of elders received fall-risk 
evaluation,84 and less than half (48%) of the elders reported ta lking to healthcare 
providers following a fa ll.57 fn 2006, a qualitative study based on interviews of 
physicians found that barriers to integration of fa ll-risk assessment into clinical practice 
included time constra ints as well as skill, knowledge, and experience deficits. 185 
Moreover, fall-risk assessment tools deve loped for one setting may not be reli able 
or valid for use in other settings. ln 2008, a systematic review of exist ing screening tools 
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for assessment of fa ll risk among elders concluded that none of them can be applied 
re lia bly across different settings to accurately predict risk of falling. 165 Published tools 
developed for primary care settings do not cover pertinent risk factors for community-
dwe lling e lders.155·159•161 One such tool is the Morse Fall Scale (MFS) which includes 
intravenous therapy in fall-ri sk assessment, but intravenous therapy has not been reported 
in the literature as a risk factor for falls among older community-dwelling 
d I 4244889 tt04 0 h th h d d" . . . I d d . th S a u ts . · · · · n t e o er an , me tcatto n use IS not me u e m e MF , yet 
several studies have documented the association of medication use with fa lls among 
Jd I.. . h . 566s7s tos Th · h II · · · e ers 1vmg m t e communtty. · · · e pnmary c a enge m screenmg commumty-
dwe lling e lders for fall ri sk is the wide variety of settings where these elders li ve and 
spend their time. Consequently, each elder experiences a different risk exposure profile. 
To understand these differences, it may be helpful to consider the input of geriatric care 
workers who work with community-dwelling elders on a day-to-day basis. 
At the local senior health agency in Houston, Texas that developed the Fall Risk 
creening Form (FRSF) s tudied in Chapter 1Y, the Day Center, Case Management, and 
Home Care components o f the agency each used different screening forms for assessing 
their c lients for fall risk. They did not have a common, comprehensive fall risk screening 
tool that can be used across a ll components. A common instrument, easily administered 
by a ll components as part of their routine prac tice, would be helpful in systematically 
identifying elders at risk of falli ng. Intervention strategies could then be applied to reduce 
the risk of falling. 
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The purpose of this qualitative study was to gather information on the content and 
features which are most useful for fall screening, based on the needs of individual 
geriatric care workers in each component of the local senior health agency. This 
info rmation could then be used to guide the development of an integrated fall-ri sk 
screening form and procedure for all workers at that agency and may be useful for similar 
agencies. The qualitative method was selected fo r its effectiveness in understanding how 
individuals perceive their own experiences within their surroundings. 18° Focus groups 
were convened and interviewed regarding the different fall-ri sk screening tools and 
procedures currently used by the various components of the agency. The interview was 
conducted as a group discussion located at the agency building. T he goal was to gather 
the knowledge and opinions of highly informed geriatric care workers as to what features 
are essential to a comprehensive and universally applicable fa ll risk screening form . In 
the discussion section, comparisons were made to the existing features of FRSF, in order 
to derive ideas for future improvements. 
METHODS 
Research Design 
This was a qualitative study, using a semi-structured interview. 
Participants 
The study population was 12 adult men and women of any race with an age range 
of 18-70 who worked for t he following four components of the local senior agency: (1) 
Day Center, (2) Case Management, (3) Home Care, and (4) Outreach to Potential Clients. 
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These workers ' names were given by an administrator of the agency, and they were 
approached to participate in this study by a researcher via phone or email. Two informed 
consents, one for the interview and another for the audio-taping, were obtained from all 
interv iewees prior to thei r participation in accordance with the Institutional Review 
Board of the Texas Woman 's Univers ity. 
Data Collection 
Geriatric care workers were divided into three groups according to each 
individual's available working schedule. Each geriatric care worker attended only one 
section of the group interview with a researcher ask ing each section the same several 
open-ended introductory questions, exploring different opinions of an ideal fall risk 
intake form. Before each interview started, the geriatric care workers filled out 
demographic information forms, which asked the geriatric care worker 's age, gender, 
work title, duties and years of working experience. All geriatric care workers were asked 
for information about what they thought was important to include in a fall risk screening 
fo rm. The excerpts of the interview script are li sted in Table 5. 1. No specific order was 
used fo r asking these questions. The conversations of all geriatric care workers and the 
researcher during the interview were recorded with a tape record er and then were 
transcribed into a computer verbatim to preserve the language of the participants by the 
primary investigator (PI). ln addition. fi eld notes were used to record observations of the 
geriatric care workers' behaviors and reactions. The total time for each interview was 1 to 
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2 ho urs. The informatio n obta ined during the inte rview was typed and coded to minim ize 
a ny identification. 
Table 5.1. Script Excerpts 
What I want to do is to pick your brains tota lly about this intake form, so free association, 
whatever comes to your mind. We'll go through a ll the stuff that is said and pick out, is 
pertinent as far as the form. I' m fi rst interested in is tell me a little b it about the intake forms 
tha t you use currently when c lients come into the system. 
Give me everything you can think of that you would want to report, you would want to know 
o n the fal l risk. 
The form that you use, do you prefer check the box, or open ended like fill in the blank. Do 
you have a preference? ls what you have easy to use, and what another format be any different? 
Do you thjnk the forms differentiate between someone who fa lls and someone who doesn't? 
What do you think? 
Is something more important than the other, as fa r as building a pic ture in your mind about 
what is their risk for falls? 
If you had a wish list of what you would want to fall risk screening, is there somethjng that you 
really like the way it is right now and you would want to keep? Just talk to me about your ideal 
fall risk screening tool. Anything on your form that you know are wish li st? 
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Data Analysis 
Triangulation was used for establi shing the reliability of identified emerg ing 
themes from the interv iew. Data coding was performed by the PI and a physical therapist 
w ho did not participate in the interview. Each person independently reviewed the 
transcripts of three interview sections with mu ltiple readings to determine themes. An 
o pen coding technique to identi fy emerging categories and themes according to the 
constant comparative method of qualitative ana lysis was used.186 Themes were compared 
across three interviews. The PI and the physica l therapist reached consensus through 
discussion and at least two meetings. When no new codes or themes emerged from the 
interviews, data collection was stopped. The transcripts were also reviewed by two 
interviewees to assure final agreement on the accuracy. Furthermore, the themes reported 
here were those confirmed by the researcher who participated in the interview but not in 
data coding. 
RESULTS 
A total of 13 e mployees who worked for the sen ior agency were contacted to 
participate in the study. Twelve geriatric care workers were female and one was male. 
There were 3, 2, and 8 geriatric care workers for each interview group. Demographic data 
that include age, gender, agency components, and years of work experience of the 
geriatric care workers are summarized in Table 5.2. 
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Table 5.2. Summary of Geriatric Care Workers' Demographics 
C haracteristics 
Mean age (range) 
Gender 
Female 
Male 
Agency components 
Day Center 
Case Management 
Home Care 
Outreach to Potential Clients 
Years of employment at the agency 
Years of employment in areas of 
senior services 
Participants (n= I3) 
46 (27-65) 
12 
2 
4 
3 
4 
< I to 18 
< l to 30 
Two major themes emerged from the interviews: factors which are relevant in 
assessing fall risk and factors which affect the utility of the fall risk screening procedure. 
U nder the theme of factors which are relevant in assessing fall ri sk are 6 categories: fall 
hi sto ry, physica l function, impairments, medications, mental and psychological status, 
and home environment. Under the theme of factors which affect the utili ty of the fall 
risk screening procedure are 3 categories: methods of gathering information for fall risk 
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assessment, features useful to a fall risk assessment form, and actions taken in response to 
fall risk assessment. Finally, each category contains specific items (codes) to be taken 
into consideration in the des ign of a fa ll risk screening form, as expressed by the workers 
interviewed. The codes, categories, and themes are listed in Table 5.3 . An example is 
taken from the interview transcript to illustrate what each code represents. 
Table 5.3. The Information on a Fall Risk Screening Form that Meets Different Geriatric 
Care Workers' Needs at the Senior Agency 
T hemes Categories Codes Examples 
T ime frame "I have to ask them, do they have history of 
..:...: 
"' · ;::: fall s? If they've had any previous falls, and a 
-
-JS 
eo time frame for that." 
c 
·;;; 
"' Frequency Q)
"' 
"For me it would be the number of fa lls, 
"' ~
.... 
>. c.E ,_ because if I put 3 falls, l'm going to be saying, 
c: 0 
cd 
v; 
> ..c Q) what's going on?" 
-d) ~ 
.... !J... 
Q) Causes 
.... 
cd 
"If a client says that they have fallen, you may 
..c: 
(.) 
..c make a note of that and say, what happened?" 
3 
"' .... 0 
-
(.) 
~ 
t.J.. 
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Table 5.3. (continued) 
Themes Categories Codes Examples 
Ass istive "If they have a device (any cane, crutch, 
walking walker), they're a fall risk. Badge that they use 
devices any ass istive walking devices, it's a fall risk. " 
~ Ambulation en 
· ;::: 
"The whole form (progress notes) about 
-
-~ mobility again. Steady gait/unsteady gait. Can 
00 
s::: 
·v; 
Cl') 
cu 
they walk long distance/short distance?" 
en 
Vl c: 
tU 0 
... ·;:; Transferring 
..2 u c: 
"Being able to get in and out of bed; being able 
c .2 
C!3 
-> ell ~ u 
·-
to get up and down off the commode; being 
cu Vl 
.... >. 
cu ..c: 
..... 0.. 
able to get in and out of the house on the down 
C!3 
..s= (.) the steps. Those things are very important." 
..s::: 
~ 
en Daily ... 
0 
"We ask about functionality and how they are 
0 
tU 
activities t.z.... performing their ADLs and IADLs, which is 
tangential or close to the topic of falls, but a 
litt le bit removed." 
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Table 5.3. (continued) 
T hemes Categories Codes Examples 
Lower- "If they have had 2 knee replacements, I knee 
extremity replacement, they' ve broke a bone, they've had 
problems a hip replacement, that they are at risk of 
~ ~ 
til c 
.... Q) 
- § 
-~ -~ 
00 a. Dizzy 
c: ..... 
·u; c 
-til 
0 
til 
fa lling. " 
"Complications, if it makes them dizzy, or a 
little unstable on their feet." 
tl) 
co 
.... 
.8 
-c: 
co 
> 0 
0 Types 
.... 
"T he form asks about the medication they're 
Q) 
.... 
co 
...c: 
taking, like hypertension medication, seizure 
0 
...c: IJ) 
~ c 0 med ications." 
til co .... 0 -~ 
- Side effects 0 
-g co 
u... 2: 
"Falling mostly at night because they are 
taking a sleeping pill." 
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Table 5.3. (continued) 
T hemes Categories Codes Examples 
VI Cognition "We have one person who will si t down just 
::: 
~ 
Vi anywhere. doesn' t have to be a chair, could be 
-co 
.~ 
0/J j ust the perception of the chair." 0 
~ 0 ..c 
en (.) 
· ;::: >. Behaviors "Any verbal or physica l combative behav iors, 
-
VI 
~ 0. 
"'0 
0/J c:: that's definitely on the form." 
c:: co 
·;;; ~ 
., .... 
v c:: 
en v ., ~ co 
.... 
tB 
-c:: Fall hazards "There is nothing speci fie re lated to falls, other co 
> ~ 
v than the kind of common sense things, and you .... 
v 
.... 
co 
..c see extension cords, and Jots of throw rugs, and -~ 
..c 
::: 
., 5 maybe missing steps." .... 0 
.... E (.) 
co c:: Handhold "Grab bars is another big one. Often times they t!.. 0 
.... 
> 
c:: 
C1> don't have them." 
C1> 
E 
0 
::r: 
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Table 5.3. (continued) 
T hemes Categories 
(/) 
0 
.... 
::J 
-o 
8 
0 
.... 
0. 
00 
c 
c 
0 
0 
.... 
0 
(/) 
~ 
(/) 
·;::: 
Codes Examples 
Direct "I would like for them to actually come in and 
observation of tour the place with the family member. So you 
the c lient really can see." 
Question ing "J don't think I'd feel comfortable asking them 
and reporting what their diagnoses were . . . 1 am not a 
by clients or medical professional ... They are going to say, 
their " Who are you to ask me, and make an 
caregivers assessment of me?" . . . I think it's an invasion 
of privacy on my part to ask them." 
C lient records "I usually go in and ask for their book and see 
what it is, because usually they have it written 
down what [assistive walking devices] they 
use." 
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Table 5.3. (continued) 
Themes Categories Codes Examples 
Scoring "The Morse Fall Risk scale will give me a 
mechanism number, and if it falls in a certa in number, then 
I' ll know, this is something l need to talk to the 
V) 
v 
... 
::s 
family about, discuss what we need to do to 
" v 0 
0 
... E 0. 
en .... 
c: .!2 
address this." 
"We ll w ith any form, there's going to be Free form 
c: .... 
v c: 
cu v 
... E 0 Vl V) Vl 
comments that you can make, that may not be 
~ Cl) 
V) Vl 
· ;:: Vl tO covered on the form." 
-
.!( 
~ Vl 
(;.... 
· ;:: 
0 - Computerized "Web based. I do everything on computers." 
0 ~ 
-
tO 
·.;; g ::s 
(vs. Paper) "I prefer paper because I cannot imagine sitting 
Cl) -
..c: c.2 
-
v 
...... Vl 
m somebody's house, asking them questions 
(.) ::I ~ tl) 
...... Cl) 
tO .... 
..c: ::I ..... 
and putting stuff in a computer. " 
-~ tO Cl) 
..c: t.L. ~ "We just don ' t need another form." Form 
V) 
... 
0 
...... (.) 
"I think we gather enough information. T he complexity, 
tO (1.. 
time to trick is the time to input it." 
complete 
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Table 5.3. (continued) 
Themes Categories Codes Examples 
Intervention "Somebody tells me that they've had a fall in 
the last three months or they told me they fell 
Vl 
Cl) last week . . . then I start talking to them about 
.... 
::l 
-o 
~ 
0 interventions." 0 ..... 
.... c: 
0. Q) 
OLl E 
c II) A lert "Before we go out, [someone] already told us 
·-
II) 
c Q) 
Cl) II) 
Cl) II) 
.... 
co that (the c lients] are a fall risk, to make sure 0 ~ V) rn 
..!o: .... 
en 
·;:::: ~ that they use their wa lker, make sure they use 
-
-~ 0 
-........ Q) the ir cane." 
0 1/) 
c c: 0 
·- a. "And if [the fa ll risk assessment] adds up to - Education 
·-
II) 
II) 
::l .... 
Cl) c: 
.!:: something, we do a fol low up and give them an ~ c: 
u II) 
~ ~ co ..... educational on fall risk prevention." co rn 
..c c: 
.~ 0 ·;:: 
..c () Referra l "If there's a problem with a Jot of falling and 3: ~ 
en 
.... 
0 you educate or you ma ke a referral, and we u 
co 
u... 
would make another referra l for home health." 
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Factors which are Relevant for Assessing Fall Risk 
Many respondents identified that there was a question "Have you fallen 
I ? "' h . .(.". recent Y. o n t e1r assessment •orms. Even some respondents who did not use assessment 
forms had intentions of asking that question of their c lients during the intake process. 
After asking clients if they had fallen recently, some respondents then asked clients about 
the numbe r of fa lls, time frames, and the causes for falls. 
In the category of physical function, many respondents reported that using 
assistive walking devices, ambulation, transferring, and the ability to independently 
perform daily activities were the most critical parts for assessing risk of falls among 
elders . M o reover, nearly all respondents felt that fall risk would increase if the client had 
an ambulation aid, i.e., a cane or a walker, but didn ' t use it. 
In the category of impairments, respondents stated that lower-extremity problems 
or dizz iness might be risks of fall s. Especially, if cl ients had any surgeries on their hips, 
knees or even swollen ankles there would be a risk of falls. 
M any respondents believed that some types of medications, i.e., medications that 
affect the central nervous system as well as side effects caused by medications, increased 
faJl risks. 
For assessing ri sk of fa lls, some respondents were also concerned about clients' 
mental and psychological status. The cons istent use of assistive walking devices was 
linked to clients' cognition and behaviors. Cl ients might forget to or be unable to use or 
not willing to use their devices. 
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Some respondents usually went out to the c lients' homes to do safety checks. 
Most concern focused on any fall hazards and the availabi lity of handhold equipment in 
the ho me environment. Home environment related questions did exist on case 
management and horne care assessment forms. Additionally, the staff in the Day Center 
mentioned that they would include some home environment questions in their 
assessments in the future. 
Finally, fall history was the most frequently mentioned factor by many 
respondents, followed by the items of assistive walking devices and ambulation. 
Factors which Affect the Utility of Fall Risk Screening Procedures 
In the category of gathering information for risk assessment, feedback focused on 
gathe ring inform ation via direct observation, gathering information via questions and 
reporting by clients and their caregivers, and gathering information from previous sources. 
In general , respondents felt strongly that direct observation was the most accurate and 
least intrusive of the methods of gathering information. Opportunities for direct 
observations are actively pursued, such as inviting the cl ient for an on-site tour. 
Respondents were Jess optimistic about relying on questions and reporting by 
clie nts and caregivers. Numerous anecdotes were cited where mis leading or incomplete 
responses were given. rn addition, some respondents expressed concern regarding the 
intrus iveness ofthe questioning process, and whether they were violating patient privacy. 
C lient records, in particu lar on assistive walking devices recommended by a 
physician, were cited as being helpful for interaction with clients. 
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In the next category, respondents had specific recommendations on features they 
found helpful in a fall risk screening fonn. Most respondents expressed a need for a 
scoring system, similar to the FRSF and the MFS. However, the primary concern about 
the scoring system was how to interpret the scores, and what response action to derive 
from the scores. 
Most respondents favored a rreefonn comments or note section to be included in 
the fonn. The major reason cited for this was that it is no t possible to cover all 
circumstances that may affect fall risk, so a freefonn section is needed to complete the 
coverage. 
Preference for computerized or paper form was decidedly mixed . Most concern 
focused on the level of user comfort with each format, as well as how adeptly each can be 
used, especially in the client's home environment. Flexibi li ty in fonnat may be the 
dominant factor here, as well as user training. 
Tolerance for fonn complexity varied greatly between users, and most notably, 
the outreach workers favored the simplest fonn possible. 
ln the category of actions to take in response to fall risk assessment, feedback 
focused primarily on intervention, alerts, education and referral. ln the area of 
intervention, common actions were to remind or encourage cl ients to use assistive 
walking devices, and to remove trip or fall hazards in the home environment. More 
aggressive interventions are useful, such as making changes to the home, or changing the 
patients' medications, but they require the skills of a physical therapist or skilled care, 
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s uch as that found in nursing homes. One respondent expressed concerns about her 
authority to make such interventions. 
In the area of alerts, respondents genera lly found alerts fo r specific fall risk items 
useful, such as awareness of assistive walking devices. However, general "risk score" 
type a lerts were Jess useful , because they did no t know what action to take. 
In all cases education was found to be an appropriate response. Most agreed that 
simple awareness of the severity of fa ll risk, and fall risk factors would be beneficia l to 
c lients and their caregivers. 
Finally, referrals would be made to coord inate further care. Referrals would also 
be made if services could not be provided for further fall intervention. 
DISCUSSION 
The interviewed geriatric care workers described a set of factors which are 
relevant for assessing fall risk and preventing fall s in their work with elderly I iving in the 
community. The risk facto rs identified by the interviewees, i.e., fa ll history, physical 
function, impajrments, medications, mental and psychological status, and home 
environment, are supported by recent literature on fa ll risk and fall prevention. 
44
•
56
•
58
•
65
•
66
•
70
•
72
•
75 Integrating all of these fa ll-risk factors into a single multi-facto rial 
screening form is helpfu 1 for comprehensive assessment of fall risk. 8 
Comparing the fall risk factors and items identified in this study to the content of 
the FRSF, the common and different categories between the two are shown in Table 5.4. 
F ive common categories are: fall history, ambulation, transferring, medications, and 
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cognition. Impairments and home environment categories are identified in the study but 
they are not on the FRSF. Elim ination, blood pressure, and vision are categories which 
appear on the FRSF, but are not identified by this study. Within the category of fall 
history, the FRSF does not specifically consider frequency and cause of falls. Within the 
category of physical function , the FRSF considers assistive walking device as part of the 
ambulation item; in contrast, the workers interviewed spoke repeatedly about assistive 
devices as a key factor deserving attention. In the same category, daily activity does not 
appear on the FRSF. Instead, the FRSF identifies a specific daily activity, the ability to 
dress lower body. Within the category of medications, the FRSF does not include critical 
side effects relevant to fall risk, such as causing the urge to urinate. Instead, the fRSF 
considers elimination as a separate category. Within the category of mental status, the 
FRS.F does not inc lude specific behaviors which contribute to fall risk, such as sitting 
down on the floor without a seat nearby. It does, however, include confusion which could 
describe the same behavior in a more general way. 
In addition, fear of falling has been identified as a factor of risk for falling among 
elders in the literature reviewed but it is neither identified by this qualitative study nor 
does it appear on the FRSF.44 '56 
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Table 5.4. Comparing the Fall Risk Factors and Items in the Qualitat ive Study to the 
FRSF 
Factors/! te rns 
Qualitative study 
Fall Histo ry 
Time frame 
Frequency 
Cause 
Physical Function 
Assistive walking devices 
Ambulation 
Transferring 
Daily activi ties 
Impairments 
Lower-extremity problems 
Dizziness 
Factors/Items 
FRSF 
Fal l Histo ry 
Time rrame 
Mobili ty 
Ambulation 
Transferring 
Ability to dress lower body 
Blood Pressure 
Vision 
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Factors/ltems 
Common 
Table 5.4. (continued) 
Factors/Items 
Current s tudy 
Medication 
Types 
ide effects 
Factors/Items 
FRSF 
Medications 
Types 
Mental and Psychologica l Status Menta l Status 
Cognition Cognition 
Behaviors 
Home Environment 
Fall hazards 
Handho ld 
Confusion 
Elimination 
Urinary incontinence 
Bowel incontinence 
./:A common factor/ item on the qualitative study and FRSF 
-: An absent factor/ item on either the qualitative study or FRSF 
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Factors/Items 
Common 
With the exception of home environment, the differences between the fal l ri sk 
items identified in this study and the items on the FRSF can be largely attributed to 
emphas is and specificity. Whereas the FRSF is structured for convenient fall-risk 
assessm e nt, a llowing evaluators to extract information from the Outcomes and 
Assessm e nt Information Set (OASIS) without asking questions or observing clients, 13 the 
interviewed workers wanted information that they could easily observe and act on in their 
respective do mains. An example of this difference in emphasis is the use of assistive 
devices, especially the non-use of assistive devices prescribed to clients. From the point 
of view of assessment on the FRSF, this is s imply scored as one risk factor among many; 
but from the view of the workers, this is an easi ly observable, concrete indicator of fall 
risk w hic h they can directly mitigate through education and modifyi ng patient behavior. 
Ano ther example is medication. The FRSF addresses many of the side-effect symptoms 
of m edications that can lead to fall risk, such as the urge to urinate, but this information is 
one s te p removed from what the workers can act on. They would still need a diagnosis as 
to the cause of the symptom, which are the properties of the medication itself. Instead, the 
workers want to know the specific fall risk of each medication their clients are taking, 
and what to do about it. 
Item s on the FRSF can be better a li gned to the needs of the geriatric care workers; 
a lternatjve ly, geriatric care workers can be provided information on where the items of 
con cern can be found on the FRSF. Specifically, assistive devices can be elevated as a 
key item on the FRSF and some consideration should be given to its weighting. The 
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category of fall history shou ld be expanded as items relating to cause, frequency, and 
more detailed time frame, such as time of day. Finally, items on the FRSF may be 
annotated with additiona l information to address the needs of the geriatric care worker. A 
computerized database cou ld even cross reference this list with actual medications from a 
patient's records. Strategies for coping with elimination problems as a fall risk factor 
could also be presented to the user using a separate guide, such as that found on the back 
of the FRSF form, or a computer hyperlink. 
Items relating to home environment should be added to the FRSF, such as trip 
hazards and handholds. Effects of the home environment have been documented as a 
contributor to fall risk in several studies, 58•66•91 and it is an item highlighted by the 
workers in this study. 
On the FRSF, no extra space 1s g iven for a comment section. The workers 
generaJiy fe lt that this was necessary to cover c ircumstances of fal l risk missed by the 
fonn. If a comment sect ion were added, a scoring system for the comments should be 
considered. A quick scoring system for summarizing results is needed, and this feature of 
the FRSF should be preserved. 
The FRSF is a printed paper form, but it may be worthwhi le to consider 
developing a computerized version. Some workers expressed a preference for a 
computerized form for fall risk screening. ln addition, to simple user preference, a 
computerized form would be able enable new features, such as real-time cross reference 
for medical records, provide alerts for assistive devices, and enable quick referra ls for 
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coordina ting care. In addition, a computerized form can easily carry over data from one 
form to another without error, and automatically score the result. For example, if the 
OASlS fo rm were computerized, the FRSF would not need to be fi lled in by a worker at 
all. A computer could copy over the data and print out an FRSF formatted result on paper, 
or on a web page. Thi s type of automatic copying could be very helpful allowing data 
gathered by one worker, to be formatted di fferently to meet the needs of another worker. 
To further illustrate, the FRSF, as it is current ly designed, is based on OASlS 
scorin g and is used by workers in a senior home health agency to detect the risk of fa lls in 
elders w ho are disabled and already enrolled in the service, with a completed OASIS 
assessme nt. As such, the FRSF would not be appropriate for outreach workers to screen 
potent ia l c lients for fa ll risk because they .lack of the authori ty, training, and skills to 
gathe r the OASIS information. However, the outreach workers may ask simple questions 
or m ake s imple observations during initia l contact with clients as a screening procedure 
for ri sk of fa lls. These questions should be aligned with the most heavily weighted items 
of the FR SF. A good, non-intrusive question could be "Have you fa llen during the last 
three mo nths?" Recent fa ll history is a well-established predictor for falls among 
communi ty-dwelling elders.42•65•68•104•105 A second question could be "Do you use any 
assistive walking devices such as a wa lker or a cane?'' This is the other fa ll-risk issue of 
most concern to workers across different agency components. Moreover, the answer to 
the second question can be done through direct observation, bypassing any concerns with 
forgetfulness or misrepresentation. A third question could be "Are you afraid of 
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falli ng?" Researchers mentio ned that fear of falling is not only the consequence of fal ling 
but a lso is an ongoing concern about fa lling. 187•188 
The importance of assistive devices corre lating to fa ll risk is well documented in 
the literature. A previous study has reported that walker users have lower self-perceptions 
of physical function and general health than those who are not walker users. 189 Moreover, 
a recent study in 47,3 12 elders who received treatment in U.S. emergency departments 
has demonstrated that fall injuries are associated with walking a ids. 190 That study fo und 
more than 87% of the fall injuries were associated with walkers and 12% with canes. 
A quick screening using the three s imple questions on fa ll history, assistive device 
use, and fear of falling would help outreach workers quickly alert to the risk of falls and 
ma ke referrals as appropriate. This process can be automated through the use o f a 
computerized form. T he results could then be copied automatica lly into a comprehensive 
fall-risk assessment F RSF for follow-up. In addition, the workers can immediately use 
this information to educate clients on the risks of falling and how to prevent it. T his 
s trategy of using a s imple, quick assessment form is supported by a recent survey of 
I ,3 l7 elderly in Japan, which has indicated that physical fu nction decrease, fa ll hi story, 
and device usage are more useful factors for screening fall risk in generally healthy elders 
living in the community, as compared to disease, disability, dosing of medications, and 
e nvironment.191 
Jn summary, the proposed fall risk screening procedure would work as fo llows in 
three general steps: (1) lnitial contact and screening with an out reach worker us ing a 
121 
quick 3 -question assessment. (2) Follow up with a more comprehensive fal l risk 
assessment whi le receiving services from the Day Center, Case Management or Home 
Care. T his assessment would cover multiple risk items including fall history, physical 
function, impairments, medications, menta l and psychological status, home environment, 
health status, and fear of falling domains. A blank area for additional comments would be 
aJiowed for each item. (3) A " what-to-do " action is presented for each item based on the 
response to each question on a comprehens ive form . A proposed universal form is 
attache d as Appendix D. 
Nearly all respondents expressed satisfaction with their current fall risk screening 
procedure and assessment forms. In combining their col lective input, this qualitative 
study identifies the features that are essential to a comprehensive and universally 
app licable fall risk screening fonn. This study targeted a specific local senior agency, so 
the resul ts may not be appropriate for other agencies. However, the study sample covered 
a wide of variety workers in different areas of elder care. Insight gai ned from this study 
could be used to improve future efforts to develop an integrated fall risk screening form. 
CONCLUSION 
Adding fall- ri sk items identified in the study to the FRSF may improve the 
integrity of a form used by different agency components. However, factors which affect 
the utilit-y of fall risk screening procedures should also be taken into consideration for the 
applicability of the form. Three sim ple questions on fall histo ry, assistive devices, and 
fear of falling would help outreach workers quickly alert to the risk of falls during initial 
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contact with clients. A comprehensive fall risk assessment form that covers multiple risk 
factors w o uld be in the follow-up with clients while they received services from the Day 
Center, Case Management or Home Care. 
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CHAPTER VI 
SUMMARY OF fiNDrNGS 
The goal of this dissertation was to study the assessment of fall risk in 
community-dwelling o lder persons through collaboration with a local senior services 
agency. This dissertation encompassed three studi es relating to falls in the elderly. First, 
the impact of medication use and dementia on fall risk in home healthcare elders who had 
po lypharmacy was examined. Second, the fall Risk Screening form (FRSF) as a 
screening tool for use in preventive health assessment was validated. Finally, opinions 
from diverse geriatric care workers of the senior agency to develop a universally 
a pplicable fall risk screening form were qualitatively studied. All findings would be of 
benefit to the agency's workers by improv ing their interaction with community-dwelling 
elders. 
The first study showed that there were no differences in the use of psychotropic 
drugs between home healthcare receiving e lders with and without dementia. Many elders 
were diagnosed with dementia and used psychotropic drugs; however, no relationships 
with fall s were found . A possible explanation for these findings could be related to the 
characteristics of this unique population. These elders were discharged to home from 
hospitals or other facilities. And all had a recent medical change. Although many of them 
were diagnosed with dementia, psychotropic drugs might not be the main medications at 
that moment. The majority of elders with dementia had caregivers. Therefore, the 
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assistance and supervis ion these elders received might have mitigated their risk of falls. 
On the o ther hand, many e lders without deme ntia were dependent on assistance in 
transferring . Further studies controll ing for po tential confounders, such as level of 
assistance and transferring to clarify the re lationships among dementia, medication use, 
and fal ls a re warranted. 
In the validation study of the FRSF, findings susta ined the two research 
hypotheses. One hypothes is was that there was high expert agreement on the FRSF as a 
whole as a useful tool for screening for fall risk among the elderly. However, low expert 
agreement was found on the completeness of the description of the vision impairment 
(M0390) of the client and the relevance of the abi lity to dress the lower body (M0660). 
These findings suggested that adding detailed conceptual definitions of the factors and 
includin g other items to the FRSF would be needed. The other hypothesis was that the 
FR F d e monstrated good correlation with the FRAF, thereby supporting its construct 
validity for fall risk in home healthcare elders. 
The inter-rater consistency test showed lower agreements between raters on the 
items of transferring (M0690) and ambulation (M0700). Lower agreement in mobility 
scores indicated inconsistent scoring between the OASIS and FRSF. Therefore, 
modification of the scoring system and additional trajning would be needed to improve 
con s istency in rater assessment for mobility. The moderate internal consistency fo r the 
FR F indicated that this screening form included multiple factors and each single factor 
might be an independent predictor of falls. Jn summary, the validity of the FRSF is only 
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partially supported because of lack of strong re liability. More work needs to be done 
before physical therapists or nurses use the form to identi fy their c lients at risk for fa lls in 
the home healthcare setting. There is room for improvement in the instrument. 
In the qualitat ive s tudy, two major themes emerged from the interviews: factors 
which are relevant in assessing fa ll risk, and factors wh ich affect the utili ty of the fa ll risk 
screening procedure. Under the theme of factors which are relevant in assessing fall risk 
are 6 categories: fall history, physical functio n, impairments, medications, menta l and 
psycho logical status, and home environment. Under the theme of factors which affect the 
utility of the fall ri sk screening procedure are 3 categories: methods of gathering 
in formation for fall risk assessment, features useful to a fa ll risk assessment form, and 
actions taken in respo nse to fall risk assessment. 
Comparing the fall risk factors and items identified in the qualitative study to the 
content of the FRSF, one finds that the factors o f impairments and home environment are 
no t included in the FRSF; furthermore the item of frequency and the item of cause a re not 
included within the factor of fall history on the FRSF. Other items identified in this s tudy, 
but not mentioned in the FRSF are assistive walking devices, daily activities, side effects 
of medications and e lders' behaviors . .In add ition, fear of fa lling is identified as a factor 
o f risk for falling among e lders in the I iterature reviewed but it is neither identified by 
this qualitative study nor does it appear on the F RSF. 
Although adding those fall-ri sk items to the FRSF may improve the integrity of a 
fo rm used in different agency components, factors which affect the utility of fall risk 
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screening procedures shou ld also be taken into consideration for the applicabi lity of the 
fonn. Three simple questions: 'Have you fallen during last three months?", "Do you use 
any assistive walking devices such as a walker or a cane?" , and "Are you afraid of 
fa lling?" wou ld be arranged in the front of the form for qu ick screening. A 'yes' response 
to any of the questions would alert workers to note the risk of falls, to make referral to 
appropriate services, and to initiate fa ll-prevention intervention and education. This 
would be followed up by a comprehensive fall risk assessment form that covers multiple 
risk factors including fa ll history, physical function, impairments, medications, mental 
and psychological status, home environment, health status, and fear of falling domains 
while receiving services from the Day Center, Case Management or Home Care. 
Moreover, service plans should be integrated with each screening procedure to increase 
the utility ofrhe fal l risk screening. 
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Fa.U Risk STATUS Indicator Patient 
Indicators V~lue Score 
t' No htstory of fa lls 0 
0 Fall htstory is unknown I ~ ~ Fall duril!.&_ last J months or dunng current home health scrvtce 13 
Medlutlons mclude: anesthetics, antlhtstammes, anu-
hypcnenstves, anuconvulsants, benzodill7.epmes, cathantcs, 
"" diuretics. hypo_gl}'_cemtc. narcoues. psychotroptes. sedatives :c 
0 None of these taken \VI thin last 5 days 0 i= 
< ChMgc in medication and/or dose in last S days 1 u 
s Taken 1-2 of these within last 7 days 2 
~ Taken 3-4 of these within lnsi 7 days 3 
~ Systolic BP: Remains constant during sit to stand 0 
Q ;:;:. SBP Drop < 20 mm Hg dunng sn to stand I 8 ~ 
....:1 
"' SBP Drop >20 mm Hg during sit to stand = ... 2 
OASIS ITEM OASIS Answer 
M0390 With corrective lens if patient usually wears them 0 0 z 
0 
Vision partially impatred I 2 c;; 
> Vision severely impatred 3 3 
z 
0 
M0520 Unnary mconunence 0 or2 0 
~ Urinary mcontmcnce I I 
~ MOS40 Bowel mcontincnce frequency 0 ~ 0 or I 
:::i 
ow Bowel incontinence frequency 2, 3. 4, or 5 I 
M0560 Cognitive Functioning 0 0 
Cognitive Functioning I or 2 I 
z Cognitive Functioning 3 or 4 2 0 
i= M0570 When confused 0 0 ~ 
as When confused I or 2 I 
~ When confused 3 or 4 2 
M0660 Ability_ to dress lower body 0 or 3 0 
Ability to dress lower body 2 2 
M0690 Transferring Oor4or5 0 
Transferring I I 
Transferring 2 2 
Transferring 3 I E M0700 Ambulation I Locomouon 0 or S 0 
....:1 
= Ambulation I Locomotion I I 0 
::;: Ambulation I Locomotion 2 2 
TOTAL SCORE 
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APPENDIX 8-FALL RISK SCREENING FORM RESPONSE FORM 
STATUS 
SBP Drop< 20 mm Hg during Sit to stand 
SBP Drop >20 mm Hg during sit to stand I 
OASIS ITEI\I I OASIS 
M0390 l With corrective lens if patient usually wears them I 
Answer 
0 
Vis10n panially impaired I I 
Y1s1on severely 1mpa1red I 3 
I 
I 
I 
I 
IndiCator 
Value 
2 
0 
2 
3 
Rel~vance 
Rating 
1- 4 
Oarity and 
•:use or use 
Completruess 
Rating I - 4 
Comment, on 
the scoring 
and it~ms 
.;:. 
00 
z 
0 
~ 
z 
~ 
:i 
Ul 
z 
0 
~ !-' (5 
::E 
MOS20 
M0540 
M0560 
Urlu11ry locontlnenrc 
0-No inconunence or catheter (mcludes anuna or ostomy 
for urinary drainage) 
2-Patient requires a unnary catheter (i.e., extemal, 
indwelling, intemlittenl, suprapubic) 
1-Patient is incontinence 
Bowel Incontinence Frequency 
0-Very rarely or never has bowel incontinence 
1-Lcss than once weekly 
2-0ne to three umes weekly 
3-Four to six times weekly 
4-0n a daily basis 
5-Morc often than once da•ly 
Cognitive Functiouiug 
0-Aiertloriented, able to focus and shift anenllon. 
comprehends and recalls taSk dtrections independently 
!-Requires prompting (cuing, repetition, reminders) only 
uuder suessful or uufarniltar condtuons. 
2-Requires assistance and some direction Ill spectfic 
situations (e.g . on all tasks mvolvmg sh11\mg of 
attention), or consistently requ~res low stimulus 
environment due to distractibility 
3-Requtres constderable assistance in routine sttuauon Is 
not alen and oriented or is unable to shift attention and 
recall directions more than half the time. 
4-Totally dependent due to disturbances such as constant 
disorientation, coma, llerslstenl vegetative state, or 
ddinum. 
-- -- - ·-
OASIS lndu:ator Rdevance Clarlly • nd CompletcncSll Commcnlllon 
Answer Value IUtln& I· .t Eueoflue IUtlo& I· 4 lbt s~rio& 
Ratin&l. 4 aod lttms 
0 or2 0 
I I 
0 or I 0 
2, 3, 4, I 
or 5 
0 0 
I or2 I 
3 or 4 2 
~ 
\0 
I 
I 
I 
>-
!-
:::i 
co 
0 
~ 
M0570 
M0660 
M0690 
When Confused 
O-N ever 
l-In new or complex s1tuauons only 
2-0 n awakcmng or at mght only 
3-Dunng the day and evening, but not constantly 
4-Constantly 
Ability to Dress Lower Body 
0-Ablc to obtain. put on, and remove clothmg and shoes 
wnhout asmtance 
3-Pauent depends cn\lrdy upon another person 10 dress 
lower body. 
2-Someone must help the patient put on undergannents. 
slacks, socks or nvlons, and shoes 
Transferring 
0-Able to independently transfer 
4-Bedfast, unable to transfer but is able to tum and 
position self in bed 
5-Bedfast, unable to transfer and IS unable to tum and 
position self 
I· Transfers with mmunal human assistance or with usc of 
an ass1sllve device 
2-Unable to transfer self but IS able 10 bear \\Cight and 
pivot during the transfer process. 
3-Unable to transfer self and is unable to bear we1ght or 
p1vot 1vhen transferred by another person. 
OASIS lnd1ta10r Relevance C'laril)' lind Compldeness CommtniS on 
Answer Value Rilling I · 4 EaSf of use Rating I. 4 tbt scoring 
Rarinll I · -' »nd Items 
0 0 
I or 2 I 
3 or 4 2 
0 or 3 0 
2 2 
0 or 4 0 
or 5 
I I 
2 2 
3 I 
Vl 
0 
OASIS JndtCli iOr 
Answer Value 
M0700 i\mbulation I Locomotion 0 or 5 0 
0-Able to mdependently walk on even and uneven 
surfaces and climb stairs with or w1thout railings (I c . 
needs no human asststance or ass1sttve devtce) 
5-Bedfast, unable to ambulate or be up inn chatr. 
1-Requm:s use of a device (c g , cane, walker) to wnlk I I 
alone or reqUires human superviSion or ass1s1ance 10 
ncgouate stairs or steps or uneven surfaces 
2-Able to walk only with the supervisiOn or assistance of 2 2 
another person at all limes. 
-- ------ - --· --
RatinQ: Crit 
Relevance Clarity and Ease of Use 
1 = Not relevant 1 = Difficult to use 
2= Somewhat relevant 2= Somewhat difficult to use 
3= Likely relevant 3= Easy to use 
4=Very relevant 4= Very easy to use 
Comments 
Reltnncc Clurily 11nd Completeness Comments on 
Rating I--' Ean of use Rating I - 4 the scoring 
lUting I - 4 ~nd Hems 
I 
--
Completeness 
I= Incomplete 
2= Major revisions are needed 
3= Minor revisions are needed 
4= Complete 
APPENDIXC 
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APPEN DIX C-FALL RISK ASSESSMENT FORM 
Patient Factors Score 
History of fa ll s (any in the past 3 mo nths?) 
Sensory de ficit (vi ion and/or hearing) 
Age (over 65) 
Confusion 
Impaired judgment 
Decreased leve l of cooperation 
Increased anxiety/emotional liability 
Unable to ambulate independently (needs to use ambulatory aide, 
chairboard, e tc) 
Gait/ balance/coordination problems 
Incontinence/urgency 
Cardiovascul ar/ respiratory disease affecting perfusion and/or oxygenation 
Postural hypotension with dizziness 
Medications affecting blood pressure or level of conscio usness (consider 
antih istamines, antihypertensives, antiseizure, benzodiazepines, cathartics, 
diuretics, hypoglycem ic, narcotics, psychotropics, sedatives/ hypnotics) 
Alcoho l use 
Environment Fac to rs 
Home sa fety issues (lighting, pathway, cord, tubing , floor coverings, 
stairs, etc) 
Lack of home modifications (bathroom, kitchen, stairs, entries, etc) 
Total points 
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APPENDIX D-A UN IV ERSAL FORM 
Fall Risk Assessme nt: Quick Screening Fo rm 
~..~.~~_..:Ha=v.=.e~_ou fallen during last 3 months? 
Do you use any assisti ve walking devices? 
Observation) C lient has an assisti ve wa lking device. 
3. Are you afraid of falling? Yes No 
If the response to any of the questio ns is Yes, a lert the day cente r, case management, or 
home care that the c lient is a potentia l fall risk. A comprehens ive assessment w ill be 
provided fo r further intervention or education. 
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Fall Risk Assessment: Comprehens ive Assessment Form 
Fall History 
No. Interview Questions I Observation Response (circle) 
I. 
2. 
[ Comments 
Have you ever fallen duringJast 3 months? 
Have you ever fa llen at night? 
------~y~~= No 
Physical Function 
No. 
4. 
5. 
assistive walking devices? 
Do you need someone 's assistance for walking? 
Do you need someone's assistance for going to the 
bathroom? 
Yes No 
Res 
Yes 
No 6. Do you need someone's assistance for dressing? Yes 
--~---- ~--------~~! Comments 
fmpairments 
No. 
7. 
8. 
9. 
Comments 
Medications 
Interview Questions I Observation 
Have you had surgery on your hips, knees, or ankJes? 
Can you stand u from a sitting posit ion on your own? 
Do you feel dizzy while standing up from a chair or 
getting out of the bed? 
No. Interview uestions I Observation 
tO. How many medications are you currently taking? 
II. 
Comments 
Are you taking any sychotropic drugs? 
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Response (circle) 
Yes No 
Yes No 
X£! No 
No 
Menta l and psycho logical s tatus 
o . Interview Question I Observation (Caregivers) 
12. Has he/she been diawosed with dementia? 
13. Does he/she have combati ve or aggressive behavior? 
Comments 
H om e environment 
Response (circle) 
_ __ Y_es__ No 
Yes No 
---
Interview Questions I Observation Response (circle) 
---~Do~ ou haver~ in your home? Yes No 
15:-. ____ .;;;.D..;.o_, ou have hand holds in Y,_o_u_r_b_a_th~r-oo_m_? ______ Y_e_s_ No 
Comments 
H ealth Status 
No. 
16. 
17. 
Comments 
Interview Questions I Observation 
Can you get to the bathroom in time? 
Do you have visual roblems? 
Fear of falling 
No. 
18. 
Comments 
Response (circle) 
Yes No 
Yes No 
Any bold underlined response, please refer to response action matrix. 
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al l Ri sk Assessment: Response Ac ti o n Matrix 
Fall History 
0. Interview Questions I Observation Response Component Action 
I. Have you ever fallen during last 3 Yes Home care Education 
months? Case management 
2. Have you ever fallen at night? Yes Home care Education 
Phys ica l func tion 
No. Interview Questions I Observation Response Component Action 
3. Do you use any assistive walking Yes Home care Education 
devices? 
4. Do you need someone's assistance Yes Home care Intervention 
for walking? 
5. Do you need someone 's assistance Yes Home care Intervention 
tor goi!!& to the bathroom? 
6. Do you need someone 's assistance Yes Home care Intervention 
for dressing? 
Impa irments 
No. Interview uestions I Observation Res onsc Com onent Action 
7. Have you bad surgery on your hips, Yes Home care Intervention 
or ankles? 
8. Can you stand up from a sitting No Home care Intervention 
pos ition on your own? 
9. DQ you feel dizzy while standing up Yes Home care Intervention 
from a chair or getting out of the bed? Education 
Medications 
No. Interview Questions I Observation Response Component Action 
10. How many medications are you 4 or more Home care Alert 
currently taking? Case management 
11. Are you taking any psychotropic Yes Home care Alert 
drugs? Case management 
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Mental and psychological status 
No. Interview Questions I Observation 
12. Has he/she been diagnosed with 
dementia? 
13. Does he/she have combative or 
aggressi ve behavior? 
Home environment 
Health Status 
17. 
Interview Questions I Observation 
Can ou get to the bathroom in time? 
Do you have visual problems? 
Fear of fall .ing 
No. Interview Questions I Observation 
Are you afraid of falling? 
Response 
Yes 
Yes 
Res 
Yes 
No 
Response 
No 
Yes 
Component 
Day eenter 
Day center 
Component 
Home Care 
Home Care 
Response Component 
Yes Home care 
Case management 
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Action 
Intervention 
Intervention 
Intervention 
Action 
Education 
Intervention 
Action 
Education" 
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liAS WOMAN'S UNIVERSITY 
D!IITON OllUS HOUSTON 
February 24, 2009 
r>r. Sharon L. Olson 
School of Physical Therapy 
6700 Fannm Street 
Houston. TX 77030 
Dear Dr. O lson: 
Office of Research 
6700 Fannin Street 
Houston, TX 77030..2343 
7 1 J-79.4-2480 Fax 71 J-794-2488 
Re: "In vestigation of a Fall Risk Screening Form (FRSF)utilized in home health care" 
The above referenced study has been reviewed by the TWU Institutional Review Board (Dill} and was 
determined to be exempt from funhcr review. 
Any changes in the study must receive review and approval prior to tmplementatioO'l unless the ch 
. _,. . . !i h IRB ange 
tS necessary for the safety of subjects. In aduthon, you must m orm t e of adverse events 
encoun tered during the study or of any new and significant information that may impact a research 
participant's safety or willingness to continue in your study. 
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Sincerely, 
Dr. John Rad cliffe, Chair 
Institutional Review Board- Houston 
DUHON DAlLAS HOUSTON 
ovcmber 2, 2009 
Ms. Shu-Shi Chen 
Office of Research 
6700 Fannin Street 
Houston, TX 77030.2343 
7 13-794-2480 Fox 713-794-2488 
School of Physical Therapy- Advisor Olson 
6700 Fannin Strccg 
Houston, TX 77030 
Dear Ms. Chen: 
Re: As.fessing the Inter-rater Reliabtlity of the Fall Rtsk Screening Form (FRSR) for Seniors at Risk 
for Falls 
Your application to the rRR has been reviewed and approved. 
This approval lasts for one (I) year. The study may not continue after the approval period without 
addi tionai!RD review and approval for continuation. It is your responsibility to assure that this study 
ts not conducted beyond the expiration date. 
Any changes m the study or informed consent procedure must receive review and approval prior to 
implementation unles.~ the change is necessary for the safety of subjects. In addition, you must inform 
the IRB of adverse events encountered during the study or of any new and significant in formation that 
may impact a research participant's safety or willingness to continue in your study. 
Remember to proVJde copies of the signed informed consent to the Office: of Research, lliS 10! 10 
when the study has been completed. Include a letter providing the name(s) of the researcher(s), the 
faculty advisor, and the tttlc of the study. Graduation may be blocked unless consents are rerumed. 
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Sincerely, 
Dr. John Radcliffe, Chair 
Instirutional Review Board- Houston 
IUS WO~'S UNIVERSITY 
DElTON DA ll AS HOUSTON 
January 4, 2010 
Dr. Peggy Gleeson 
Office of Research 
6700 Fannin Street 
Hauslon, TX 77030.2343 
7 13-794-2.480 Fox 7 13-794-2488 
Texas Woman's University· Physical Therapy 
6700 Fannin Street 
Houston. TX 77030 
Dear Dr Gleeson· 
Re: "Developmelll of a Fall Risk Screeing Form" 
Your application to the IRB has been reviewed and approved. 
This approval lasts for one (I) year. The study may not continue after the approval period without 
additional iRB review and approval for continuation. It is your responsibility to assure that this study 
is not conducted beyond the expiralion date. 
Any changes in the study or informed consent procedure must receive review and approval prior to 
tmplementallon unless the change is necessary for the safety of subjects. In addition, you must inform 
the IRB of adverse events encountered during the study or of any new and significant information that 
may impact a research par1icipant's safety or willingness to continue in your srudy. 
Remember to provtde coptes of the signed informed consent to the Office of Research, ll-IS I 0110 
when the study has been completed. Include a letter providing the name(s) of the researchcr(s), the 
faculty advisor, and the title of the study. Graduation may be blocked unless consents are returned. 
Sincerely, 
Jolm Radcliffe, Chair 
Institutional Review Board - Houston 
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DUHON DA lli.S KOUSTON 
April6, 2010 
Ms. Shu-Shi Chen 
Office of Research 
6700 FoMin Street 
Houston, TX 77030-2343 
713-794-2480 Fox 71 3-794-2480 
School of Physical Therapy - Advisor Olson 
6700 Fannin Street 
Houston, TX 77030 
Dear Ms. Chen; 
Re: "Investigation of a Fall Risk Screening Form (FRSF) developed by a home healrh agency" 
The above referenced study has been reviewed by the TWlJ Institutional Review Board (IRB) and was 
determ ined to be exempt from further review. 
Any c hanges in the study must receive review and approval prior to implementation unless the change 
is necessary for the safety of subjects. In addition, you must inform the IRB of adverse events 
encountered during the study or of any new and significan t information that may impact a research 
participant's safety or willingness to continue in your study. 
Sincerely, 
John Radc liffe, Chair 
Institutional Review Board- Houston 
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